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© Cosmetic composition. 

'© A preserved composition suitable for topical application to mammalian skin or hair for inducing, maintaining 
or increasing hair growth comprises, as a hair growth promoter, a hexosaccharic acid and/or a salt or ester 
thereof, in an amount sufficient to increase hair growth in the rat. when the composition is applied topically 
thereto over a period of no more than 3 months, by at least 10% more than that obtainable using a control 
composition from which the promoter has been omitted, in accordance with the Rat Hair Growth Test 
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especially terminal hair growth on the human scalp. 
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The Hair Growth Cycle 

of setMty IrwoMng altemats penode of srowth and rest. ™ 

dermal papina and elaboration of basement me mb most of ^ hair follicles spend an 

«■ known as termlnal 10 ve,,us transformat,on - 
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Alleged Baldness Curgs 

IsBred topically, oral!, or KfM* * ^CST "** h,S m " "™L 
propdatary medlclno. or oo a M»»IJ*» ™ T»* " eispfcrtMion of hair to me bold areas. 
Lcoess for growing Mr on the *^ . FortherLa. » is Itnmediefely apprenn, to 

This is usually a painful operetta" and » not *ays ^ ««, n row take man, ntonlhs or even 

«o* of e, dosodbod in POT ™' C *°« gI owth on roammellsn «*, for prolonging 

^^r^Jt" -J- * — - «~~ a mmM 

-TT-- Poen reported in US patent j. «*. K M. ^-J^^ 

ttsxs^t^z^ - - - . — • - — - 

well as increasing the rate of growth of terminal tar. independently by Bazzano and 

,n spite of the apparent *"S£l related compounds, there is genera, concern that 
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recognised in the medical literature that the side effects of orally administered minoxidil are very serious, 
and include fluid retention, tachycardia, dyspnea, gynecomastia, fatigue, nausea and cardiotoxicity. There is 
also evidence that certain side effects have been experienced following topical application of minoxidil. 
In addition to the alleged benefits of employing the pyrimidine carbamates of Bazzano or minoxidil of 

s Upjohn, many other hair regrowth studies have been reported in the literature. 

Unilever in EP 0 277 428 report that glycosaminoglycan breakdown is an important early change in 
catagen. and since there is already evidence for a link, between the presence of intact glycosammoglycans 
and hair growth, they suggest that prevention of proteoglycan and glycosaminoglycan breakdown may lead 
to earlier onset and/or prolongation of anagen. This would effectively retard hair loss and reverse baldness. 

ro Unilever also suggest that such breakdown may be prevented in a number of ways, viz by inhibiting 
proteoglycanase activity, by blocking cellular uptake of intact glycosaminoglycan chains, and/or by inhibiting 
glycosaminoglycanase activity. With particular reference to glycosaminoglycanase activity. Unilever have 
shown that glucaro-i.4-lactone. and related aldonoiactones. inhibitors of exoglycosidases, can be topically 
applied to human skin to induce, maintain or increase hair growth. 

is We have now identified a new inhibitor of exoglycosidases. which is also believed to prevent the 
breakdown of glycosaminoglycan chains, and we have accordingly found that this new inhibitor will 
stimulate hair growth. 

20 DEFINITION OF THE INVENTION 

Accordingly, the invention provides a preserved composition suitable for topical application to mamma- 
lian skin or hair for inducing, maintaining or increasing hair growth which comprises, as the hair growth 
promoter, a hexosaccharic acid and/or a salt or ester thereof; the total amount of hexosacchanc acid or salt 
as or ester thereof present in the composition being sufficient to increase hair growth in the rat, when the 
composition is applied topically thereto over a period of no more than 3 months, by at least 10% more than 
that obtainable using a control composition from which the promoter has been omitted, in accordance with 

the Rat Hair Growth Test. , . . . . . . . . 

By "preserved composition", we mean that the composition is free from viable microbial contaminants 
30 capable of resulting in microbial spoilage of the composition and/or biodegradation of the hair growth 
promoter. 
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The Hair Growth Promoter 

The composition according to the invention comprises, as a hair growth promoter, an hexosaccharic 
acid or an acylated hexosaccharic acid, or a salt or ester thereof, having the structure (1). 
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• CHOY 

QHOY^ 

CHOY 3 
I 4 
CHOY* 



A 



00 



xl n x2 m 



(1) 



55 



where X' is chosen from H. alkalimetal. ammonium and substituted ammonium counter ions; 

X 2 is chosen from an alky) or hydroxyalkyl group having from 1 to 18 carbon atoms; 

Y> y 2 Y 3 and Y* are each chosen from H. an alkyl group having from 1 to 12 carbon atoms, and an acyl 
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group having from 1 to 18 carbon atoms; 

I is an integer of from 1 to 3; 

m and n are each 0 or the integer 1 or 2; and 

m + n is 1 or 2. ^ ^ d y4 in the abov e structure are -H, n is 2, 

s Examples of hexosaccharlc acids, in whicn x , t , , 

and m is 0, include: 
AHosaccharic acid 
Altrosaccharic acid 
Glucosaccharic acid 
w Mannosaccharic acid 
Qulosaccharic acid 
Idosaccharic acid 
Galactosaccharic acid, and 
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gtocito^S S £>**» ^ » as gb>1> add) «- » 
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COOH- 
H-C-OH 
HO-C-H 

H-C-OH (2) 



30 H-C-OH 

COOH 



A particularly stable salt of g.ucaric acid which .s P^^tTSS 3" also be present in the 
* , t i S to be understood that in addition to an h ^^ c J^XaZe ^ fltorte acid, the 
composition other materiais derived from this «U "JJV^ J^TSE spec ies may also be 
corresponding -1.4 lactone, -6.3-iac tone and ■ 

&r ss^i^ = - "7^ eLr in •* own ri9ht or fo,lowin9 

" conversion to glucaric acid, as could ^"^XZeftKeof as the hair growth promoter, present in 
- on*tod. in accordance with the Rat Hair Orowth TM IPb.de M grortl |„ the ra. 

* rrr ^*ttri» - - - -* * - - 

^Tn. aCncton, -ount o. ft. P^cr is from 0.000, to 90%. prato^y from 0.1 » 2« by »atoh< 0. 
50 the composition. 
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Pr eservation of the Composition 

SM ","!: »x.rdin 9l » app^rem M *. M. grow* p-canoto, ia pric** proa. » •««* by bactoa... 
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moulds and fungi and other microbial Influences, particularly at pH values near neutrality that characterise 
the preferred composition. The shelf-life of the composition can therefore be unacceptably short due to the 
biodegradation of the promoter, unless steps are taken to preserve the composition. 

In order to be preserved, the composition will accordingly be free, or substantially free, from viable 

5 microbial contaminants that are capable of resulting in microbial spoilage of the composition, and/or 
biodegradation of the promoter prior to topical application of the composition to mammalian skin or hair. It is 
to be understood, however, that the invention is also concerned with compositions, as herein defined, which 
may contain viable but dormant micro organisms, such as bacterial spores, provided that the conditions of 
preservation do not result in substantial proliferation of the microorganisms prior to use of the composition. 

w Examples of methods that can be employed to achieve preservation of the composition, includes the 
following: 

(i) Sterilisation 

is 

The composition according to the invention can be preserved by sterilisation to remove or kill 
substantially all viable microbial contaminants. This can be achieved for example by irradiation using a 
lethal dose of gamma rays, by heat sterilisation or by ultrafiltration using techniques that are well 
established in the pharmaceutical industry. 



(ii) Extremes of pH value 

The composition according to the invention can alternatively be preserved by adjusting its pH to values 
26 that are either too low (eg. pH <2) or too high (eg. pH >12) to permit significant proliferation of microbial 
contaminants. The pH of the composition can accordingly be adjusted to desired high or low values by 
addition of an alkali or acid as a pH adjustant. 



30 (iii) Chemical Preservative 

The composition according to the invention can also be preserved by including in it a chemical 
preservative which functions to prevent the growth of or kill bacteria, fungi or other microorganisms. 

Examples of chemical preservatives include ethanol, benzoic acid, sodium benzoate, sorbic acid. 
35 potassium sorbate, sodium propionate and the methyl, ethyl, propyl and butyl esters of p-hydroxybenzoic 
acid. The amount of chemical preservative that can be incorporated in the composition according to the 
invention will generally be from 0.05 to 25%. the amount chosen being sufficient to arrest microbial 
proliferation. 

40 

(iv) Water activity depressants 

The compositions according to the invention can also be preserved by the inclusion of a water activity 
depressant such as glycerol, propylene glycol, sorbitol, sugars and salts, for examples alkali metal halides. 
45 sulphates and carboxylates. When employing a water activity depressant, sufficient should be incorporated 
in the composition according to the invention to reduce the water activity (a w ) from 1 to <0.9, preferably to 
<0.85 and most preferably < 0.8. the lowest of these values being that at which yeasts, moulds, and fungi 
will not proliferate. 

50 

OTHER INGREDIENTS 



Vehicle 

The composition according to the invention also optionally comprises a solid, semi-solid or liquid 
cosmetically and/or physiologically acceptable vehicle, to enable the promoter to be conveyed to the skin at 
an appropriate dilution. The nature of the vehicle will depend upon the method chosen for topical 
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administration of the composition. The vehicle can Kseif be inert or it can possess physioiogicai or 
pharmaceutical benefits of its own. oossibiiities depending on the 

scalp .1 an appopnafc poncantratipn. Tha «hck J"**"* J£ o„ m|MS La acc»r*g tp 

phthalate. gelatin; „ jda| sj|icon dioxld9i sodium 

from 1 to SI preferably from 50 to 99.5% and idealiy from 90 to 99% by we,ght of the compos.tion. 
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Perfume 



The composition according to the invention can also optionally comprise a perfume 
sufficient to make the oompoJL acceptable to the consumer and pleasant to use. Usually, the perfume 
will form from 0.01 to 10% by weight of the composition. 

Activity Enhancer 

Ser ^ovTtS delivery of the promoter through the stratum corneum to its site of action ,n the 
« immediate environment of the hair follicle. 

lomeactivS enhancers can also function as vehicles for the hair growth promoter. 
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(a) Other Hair Growth Stimulants 

i. Examples of other substances which themselves possess the ability to stimulate or increase hair 
growth include; 

5 Benzalkonium chloride 
Benzethonium chloride 
Phenol 
Estradiol 

Diphenhydramine hydrochloride 
w Chlorpheniramine maleate 

Chlorophyllin derivatives 

Cholesterol 

Salicylic acid 

Methionine 
75 Cystine 

Red pepper tincture 

Benzyl nicotinate 

dl-Menthol 

Peppermint oil 
20 Calcium pantothenate 

Panthenol 

Castor oil 

Hinokitiol 

Prednisolone 

25 Resorcinoi . . . . 

ii. Further substances which themselves possess the ability to increase the rate of terminal hair 

growth include: 

«.1,4 esterified disaccharides described by Choay SA in EP-A-0 064 012 t having the structure (3): 
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(3) 



OR 



OH 



where Z represents a functional nitrogen group, such as an azide or a group having the structure -NHB. in 
which B represents -H or a functional group such as acetyl or sulphate as a salt with an organic or mineral 
cation* 

M represents -H or SOaMt, where M, is an organic or metallic cation, particularly an alkali metal; or an 
acetyl group; 

R represents a Ci to C* alkyi radical, especially methyl; or an aryl radical; 

A represents a functional group such as an acid or -COORi, where Ri represents -H or a C, to C* alkyl 
radical, especially methyl; or a metal, especially an alkali metal; 

esterified oligosaccharides as described by Unilever in EP-A-0 211 610, including at least one esterified 
disaccharlde unit consisting of a uronic acid residue having the structure (4a): 
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H.0«" 




H.OfC' 



(4a) 



10 and a hexosamine residue having the structure: (5) 



15 



H.OR 




H OR." H 



20 



25 



where Ft' is -H, Ca to Cio alky I or 




COOR" 
-CH(CH 2 ) n CH 3 



' (4b) 



R° is -H. C, to Ci alkyl. -COfCHsUCHa, -S0 3 M, 
R* is -H, CO(CH 2 ) ffl CH 3 . or -S0 3 M. 
M is -H, or a metallic or organic cation 
n is 0 or an integer of from 1 to 7, and 

Mng Inked by . glycoside Mage »i-0 »» configuration -1.3. -lA S-1.3 or (MA and me COOH 

35 n 

and -OR" qroups being of either configuration with respect to the pyranose rings; 

« loxidil and certain derivatives thereof as described by the Upiohn Co. in US 3 461 461, 

iv. Minoxidil glucuronides, as described by Unilever in EM 242 967 

v. Minoxidil sulphates, as described by The Upjohn Co. .n WO 86/04231 .„ us 

vi. Ethylenediaminetetraacetic acid or salts thereof, as descnbed by Redken Laboratories, Inc. in us 

4 8U v^Aldonoiactones. such as D-glucaro-1 ,4-lactone. as described by »™J jn ^ 

viii.Oirect proteoglycanase inhibitors, such as 1.10-phenanthrol.ne, as described by Unilever m EP 

45 ^ 4 ix. Glycosaminoglycanase inhibitors, as described by Unilever in EP-0 277 428, such as aldonolac 
tones and esterified aldonolactones having the structure (5): 
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B 




H 



B 




H 



(5) 



w 



B 




B 




H 
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- C 0 or - C =0 

B is Od" or a lactone linkage to position 1 or 6, or -NHCOCH3 
and where D is -H or C2 to C 8 alkyl, 

D' is the remainder of the molecule joined through another C atom at positions 2 to 5 to form a lactone, 

D" is -H or C 2 (ie acetyl) to C* acyl of either configuration with respect to the backbone of this molecule; 

preferred examples of which include: 

L-Galactono-1 ,4-lactone 

L-Arabino-1 ,5-lactone 

D-Fucono-1 ,5-lactone 

D-Glucaro-1 ,4-lactone 

D-Glucurono-6,3-lactone 

Galactaric acid lactone 

2-Acetamido-2-deoxygluconolactone 

2-Acetamido-2-deoxygalactono-lactone 

D-GIucaro-1 ,4:6,3-dilactone 

L-ldaro-1 ,4-lactone 

2,3,5-Tri-O-acetyl-D-glucaro-l ,4-lactone 
2,5-Di-0-acetyl-D-glucaro-1 I 4:6,3-dilactone. 

x. Glycosam.inoglycanase inhibitors, as described by Unilever in EP 0 277 428, such as monosac- 
charides and esterified monosaccharides having the structure (6): 
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CHO 

I 

H C A 



to 



H C OG 

I 

H C OG 



(6) 



H C OG 



15 



CH 2 G' 



where a is -OG or -NHCOCH3 

G is -H. -SOsM", C 2 (ie acetyl) to C* acyl 

G' is -H or -OG 

^»£n>0 -» ■» * — — «-» - 1 " swa • bacRMn9 °' 

25 molecule; 

preferred examples of which include: 

N-Acetylglucosamine 

N-Acetylgalactosamine 

D-Ga!actosamine 
00 D-Glucosamine-3-suiphate 

N-Ace^m— chain cellular uptake inhibitors, as described by Unilever in EP 0 277 428, 

such as hSc acid and esters thereof which may be represented by the generic structure (7): 

35 CHO 



40 



45 



H C OG 

H C OG < 7 > 

■ 1 

H C OG 

I 

H C OG 



50 C0 2 D 



where Q is -H, -S0 3 m", C 2 (ie acetyl) to C* acyl; 
0 is -H or C 2 to Ca alkyl 

55 !hJre^rrcL C r g roups can be in either configuration with respect to the backbone of the above 
m0 ' 9C Chemical inhibitors of glycosidase activity, as described by Unilever in EP 0 334 586. chosen 
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from lactams having the structure (8): 

A 3 



10 



20 



25 



30 



Q C 



H (8) 



H 



'S q C — — H 

.4 



A 



?! 



where A 3 and A* are -H, -CHa, 
T 

= 0. -CH 2 OT 

-NH 

or - C = 0. 

A 3 and A 4 being the same or different, and at least one of which being the group: 
— N H 
I 

-C =0 

in a lactam ring; 

and where Q is -OT . -NHT or a lactam linkage to A 3 or A 4 ; 

the Q groups being the same or different, and at least one of which is involved in a lactam linkage; 
and where T is the same or different and is chosen from 
-H, -C p H 2p *i or a metal ion. 
f Is -H or -COCpH 2p +i, and 
35 p is an integer of from 1 to 22; 
provided that: 

where any of the Q groups is 
-Of or -NHT, 

then that group or groups can be of either stereochemical configuration with respect to the plane of the ring, 
4Q preferred examples of which include: 

D-glucaro-1 ,5-lactam L-Galactono-1 ,4-lactam, 

1- Arab! n o-1 ,5-lactam, D-Fucono-1 ,5-lactam, 
D-Glucaro-1 ,4-lactam, D-Glucurono-6,3-lactam, 
1 p 2 t 5-tri-0-acetyl-D-glucurono-6,3-lactam 

45 2-Acetamido-2-deoxygluconolactam , 

2- Acetamido-2-deoxygalactonolactam, 
D-Glucaro-1 ,4:6,3-dilactam, L-ldaro-1 ,4-lactam, 
2,3.5-Tri-0-acetyl-D-glucaro-1 ,4-lactam, 
2,5-DI-0-acetyl-D-Glucaro-1 .4:6.3-dilactam, 

50 D-glucaro-1 ,5-lactam ethyl ester; 

xiii.Chemical activators of protein kinase C enzymes, as described by Unilever in EP 0 334 585 
chosen from diacylglycerols having the structure (9): 
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H 2 -C-OH 



I (9) 
H -C-OX 



H 2 -C-OX« 



» where X and-X are the same or different and is represented by the grouping: 

« H: X rx'^Sof "ther stereoche.ica, conation with respect to the carbon bacKbone of the 
glycerol molecule; 

preferred examples of which include: 
1 ,2-Dibutanoyl-rac-glycerol 

1 ,2-Dihexanoyl-sn-glycerol 
20 1 ,2-Dioctanoyl-rac-glycerol 

1 t 2-Dloctanoyl-sn-glycerol 

1 ,2-Oidecanoyl-rac-glycerol 

1 loieoyl-2-acetyl-rac-glycerot 

1 -Oleoyl-2-acetyl-sn-glycerol 
2 5 1 -Stearoy |-2-arachidonoyl-sn-glycerol 

1 ,2-Distearoyl-rac-glycerol 

1 ,2-Dipentadecanoyl-sn-glycerol 

1 ,2-dipentadecanoy kac-glycerol 

1 ,2-Dipalmitoyl-rac-glycerol 
30 1 ,2-Oipalmitoyl-sn-glycerol 

1 ,2-Oiseptadecanoy l-rac-glycerol 

1,2-Dloleoyl-sn-glycerol 



40 



1 ,2-Dioleoyl-rac-glycerol 
1 ,2-Diarachidonoy l-sn-glycerol 
1 ,2-Oieicosanoyl-sn-glycerol 
1 2-Didoeicosanoyl-rac-glycerol, and 

l^Dioctaeicosanoyl-sn-glycerol. , EPA 89306278.6, chosen from 



A 5 



46 b 1 C 2 H 
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B 4 — C 5 — H 
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A 
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where A 5 is ^ e 

0R5 or4 OR 0 

- C = 0 ,-C = 0 or - C - 0 

A 6 is 



OR 6 OR 4 
6 = 0 6 = 0 



O or CH2OR 6 

orCH 2 OR« , . 

B 1 , B 2 , B 3 and B 4 are each chosen from is OR 5 , NHR 6 , NHR 7 or a lactone linkage to position 1 or 6.and/or 

an ether linkage to Q 1 ; 

10 said substituents B being the same or different and being in either configuration, with respect to the 

backbone of the above structure, on positions C 2 to C 5 not involved in a lactone ring; 

and where R 4 is -H, C1 to O20 alkyi, a metal cation, NH4 + or an alkanolamine cation; 

rs js the remainder of the molecule joined through another C atom at positions 2 to 5 to form a lactone; 

R6 is -H, -CH 3l benzyl or C 2 to C 6 acyl; 
15 R 7 is -H. -CH 3 , benzyl or C3 to Ce acyl; 

qi is the remainder of the molecuie joined through an ether linkage to either C 4 or C 3 , forming either a 

pyranose or furanose ring; 
provided that, when A s is 
H 

20 C =0. then A 6 is 
OR 5 

C=0 ; provided also that, when A 6 is CH 2 OH, then one or more of the B substituents is -CH 3 . C2 to C4 
acyl or NHR 7 ; 

provided also that, when A 5 is 

25 OR 5 

- 0=0 , and ail B 1 , B 2 , B 3 and B 4 substituents are -OH, then 

A 6 is 
OR* 

• C=0 or CH2OR 6 , and R 4 is Ci or C 9 to C20 alky I; 
00 preferred examples of which aidonomonolactone derivatives include: 

6-acetyl-galactono-1 ,4-lactone 

6-propionyl-galactono-1 ,4-lactone 

6-butyryl-galactono-1 ,4-lactone 

2-propionamido-2-deoxygluconolactone 
35 2-butyramido-2-deoxygluconolactone 

2-propionamido-2-deoxygalactonolactone 

2-butyramido-2-deoxygalactonolactone 

6-propionyl-2-acetamido-2-deoxygluconolactone 

diacetyl-6-propionyl-2-acetamido-2-deoxygluconolactone 
40 6-butyryl-2-acetamido-2-deoxygalactonolactone 

diacetyl-6-butyryl-2-acetamido-2-deoxygalactonolactone 

2.3.5,6-tetraacetyl-galactono-1 ,4-lactone 

2,3,5-triacetyl-6-propionylgalactono-1 ,4-lactone 

triacetyl-2-propionamido-2-deoxygalactonolactone 
45 triacetyl-2-butyramido-2-deoxygluconolactone 

6-methyl-giucaro-1 ,4-lactone 

2,3,5,6-tetramethyl-glucaro-l ,4-lactone 

6-methyl-2,3.5-triacetylglucaro-1 ,4-lactone 

6-methyl-3-methyl-glucaro-1 ,4-lactone, and 
50 6-methyl-3-acetyl-giucaro-1 ,4-lactone; 

and a preferred example of which alduronomonolactone derivative is: 
* I^.S-triacetyl-glucurono-e.S-lactone. L 

xv. Giycosaminoglycanase inhibitors, as described by Unilever in EPA 89308278.6, chosen from 

acylated monosaccharides having the structure (11): 

55 
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D 1 



H-C 2 -A 7 



H — C 3 — OY 



10 



H— -C 4 — B 5 <") 



15 



20 



H _ C 5 _B 6 - 



CH 2 Z 2 



SSlV^StEl « * -OY. . . -» 1*0. » f. 



25 Ql i s 



00 



-CHOY , 

i 1 



wh ere X- is an ether linkage either to C< or C> forming a pyranose or furanose rtng; 
Z1£SS?*- BS.^a^-OV £££ same or different, and being in either configuration, with 
raped to backbone of the above structure; 
35 and where V is -H or -OY 

R8 is -H -SO3M 2 or C3 or C* acyl, 

ESSft- * - « — » * „ * ^ 
- ASSIST -** «— — — ,ndi " te: 

2-propionamido-2-deoxyglucose 
1 t 3,4 l 6.tetraacetyl-2.propionamido-2-deoxygiucose 

2-butyramido-2-deoxygalactose 

1 ,3,4,6-tetraacetyl-2-butyramido-2-deoxygalactose 

46 2-sulphamido-2-deoxygalactose 

2-sulphamido-2-deoxyglucose 

2-butyramido-2-deoxymannose 
1,3,4.6-tetraacetyl-2-butyramido-2-deoxymannose 

2-butyramido-2-deoxyglucose, and 
" UA6 rST^"Xl ^ « U-r Br^r, M « US p.»». No. 4 m 
255, having the structure (12): 
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(12) 



where R' is Ci to C30 alky I, or 

R 2 

-CHCOOR 11 



75 



20 



25 



30 



and where R 2 and R 3 are the same or different and are each represented by H or the grouping (13): 
[(CH 9 )«. (CH 2 OH) Vl (CH 2 ) W . (CH 3 CH 2 )x, (CHOH) y , (CH = CH)J- (13) 
where u is zero or 1 
v is zero, or the integer 1 or 2. 
w is zero, or an integer of from 1 to 21 
x is zero, or an integer of from 1 to 4, 
y is zero, or the integer 1 or 2, 
z is zero, or an integer of from 1 to 4, and 
u+v + w + x + y + zisan integer of from 1 to 22; 

provided that when the subgrouping (CH = CH) is present, then the total number of carbon atoms in said 
grouping is from 10 to 22. 

Examples of suitable esters of pyroglutamic acid where R 1 in structure (12) is Ci to C 3 o alkyl are: 

pyroglutamic acid methyl ester 
pyroglutamic acid ethyl ester 
pyroglutamic acid n-propyl ester 
pyroglutamic acid n-butyl ester 
pyroglutamic acid n-hexyl ester 
pyroglutamic acid n-heptyl ester 
pyroglutamic acid n-octyl ester 
pyroglutamic acid n-nonyl ester 
pyroglutamic acid n-decyl ester 
pyroglutamic acid n-undecyl ester 
pyroglutamic acid n-dodecyl ester 
pyroglutamic acid n-tridecyl ester 
pyroglutamic acid n-tetradcyl ester 
pyroglutamic acid n-hexadecyl ester 
pyroglutamic acid n-octadecyl ester 
pyroglutamic acid n-eicosyl ester 
pyroglutamic acid iso-propyl ester 
pyroglutamic acid 2-methylhexyl ester 
pyroglutamic acid 2-ethylhexyl ester 
pyroglutamic acid 3,7-dimethyloctyl ester 
pyroglutamic acid 2-hexyldecyl ester 
pyroglutamic acid 2-octyldodecyl ester 
pyroglutamic acid 2,4,4-trimetyM-pentane ester 
pyroglutamic acid methyloctyl ester 
50 Particularly preferred esters of this group are those where R 1 in structure (12) is Ci to Cu alkyl. (linear 
or branched), especially Ci to C 6 (linear or branched). 

Further examples of preferred esters of pyroglutamic acid, where R 1 in structure (12) is 



35 



40 



45 



55 



R 2 

I 3 
-CHCOOR , 
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groups: 
methyl 
s ethyl 
propyl 
iso-propyl 
butyl 
iso-butyl 
10 n-valeryl 
iso-valeryl 
n-caproyl 
n-heptyl 
n-caprylyl 
is n-capryl 
lauryl 
myristyl 
palmityl 
stearyl, and 
20 arachidyl. 

and the Cto-22 alkenyl groups: 
linoleyl 
linolenyl 
y-linolenyl 
25 arachidonyl, and 

"TuS examp.es of the grouping (13) also indude hydroxya. k y. groups having from 1 to 22 carbon 

atoms, such as: 
hydroxymethyl 
30 2-hydroxyethyl 

2- hydroxy-n-propyl 

3- hydroxy-n-propyl 

2- hydroxy-n-butyi 

3- hydroxy-n-butyl 
35 4-hydroxy-n-butyl 

5- hydroxy-n-valeryl 

6- hydroxy-n-caproyl 
2,3-dihydroxy-n-propyl 
2,3-dihydroxy-n-butyl 

40 ,2 i;ZS exampies of esters of pyrogiutamio acid which are particu.ariy suited for use as other 

hair growth stimulants are: 
2-(pyroglutamoyloxy]-propionic acid 
methyl-2-[pyroglutamoyloxy]-acetate 
45 ethyl-2-[pyroglutamoyloxy]-n-propionate 
ethyl-2-[pyroglutamoyloxy]-n-butyrate 
ethyl-2-[pyroglutamoyloxy]-iso-butyrate 
ethyl-2-[pyroglutamoyloxy]-n-valerate 
ethyl-2-[pyroglutamoyloxy]-n-caproate 
ethyt-2-tpyroglutamoyloxy]-n-heptylate 
ethyl-2-[pyroglutamoyloxy]-n-caprylate 
ethyl-2-[pyroglutamoyloxy]-n-pelargonate 
ethyl-2-[pyroglutamoy!oxy]-3-hydroxybutyrate 
iso-propyl-2-[pyroglutamoyloxy]-n-propionate 
55 iso-propyl-2-[pyroglutamoyloxy]-n-caprylate 
n-propyl-2-[pyroglutamoyloxy]-n-propionate 
n-propyl-2-[pyroglutamoyloxy]-n-caprylate 
stearyl-2-[pyroglutamoyloxy]-n-propionate 



50 
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12-hydroxystearyl-2-[pyroglutamoyloxy]-n-propionate 
stearyl*2-[pyroglutamoyloxy]-n-stearate 
palmityl-2-[pyroglutamoyloxy)-n-propionate 
linoleyl-2-[pyroglutamoyioxy]-n-proplonate 

5 linoleyl-2-(pyroglutamoyloxy]-n-caprylate 
lauryl-2-[pyroglutamoyloxy]-n-caprylate 
stearyl-2-[pyroglutamoyloxy]-n-caprylate 
glyceryl mono(2-(pyroglutamoyloxy]-n-propionate) 
glyceryl mono(2-[pyroglutamoyloxy]-n-caprylate). and 

jo glyceryl di(2-[pyroglutarnoyloxy]-n-propionate). 



(b) Penetration Enhancers 

15 As has been stated earlier, the presence of a penetration enhancer can potentiate the benefit of the hair 

growth promoter, by improving its delivery through the stratum corneum to its site of action in the 

immediate environment of the hair follicle close to the dermal papilla. 

The penetration enhancer can accordingly function in a variety of ways. It can for example, improve the 

distribution of the hair growth promoter on the skin surface or, it can increase its partition into the skin from 
20 the composition when applied topically, so aiding its passage to its .site of action. Other mechanisms 

enhancing the benefit of the promoter may also be involved. 
Examples of penetration enhancers include: 

2-methyl propan-2-ol 

Propan-2-ol 
25 Ethyl-2-hydroxypropanoate 

Hexan-2,5-diol 

POE(2) ethyl ether 

Di(2-hydroxypropyl) ether 

Pentan-2,4-diol 
30 Acetone 

POE(2) methyl ether 

2-hydroxypropionic acid 

2-hydroxyoctanoic acid 

Propan-1-ol 
35 1 ,4 Oioxane 

Tetrahydrofuran 

Butan-1 ,4-dioi 

Propylene glycol dipelargonate 

Polyoxypropylene 15 stearyl ether 
40 Octyl alcohol 

POE ester of oleyl alcohol 

Oleyi alcohol 

Lauryl alcohol 

Oioctyi adipate 
45 Dicapryl adipate 

Diisopropyl adipate. 

Diisopropyl sebacate 

Dibutyl sebacate 

Diethyl sebacate 
so Dimethyl sebacate 

Dioctyl sebacate 

Dibutyl suberate 

Dioctyl azelate 

Debenzyi sebacate 
55 Dibutyl phthalate 

Dibutyl azeiate 

Ethyl myristate 

Dimethyl azeiate 
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Butyl myristate 
Dibutyl succinate 
Didecyl phthalate 
Decyl oleate 
s Ethyl caproate 
Ethyl salicylate 
Isopropyl palmitate 
Ethyl laurate 

2-ethyl-hexyl pelargonate 
io Isopropyl isostearate 

Butyl laurate 

Benzyl benzoate 

Butyl benzoate 

Hexyl laurate 
15 Ethyl caprate 

Ethyl caprylate 

Butyl stearate 

Benzyl salicylate 

2-hydroxypropanoic acid 
20 2-hyroxyoctanoic acid, 

Further examples of penetration enhancers include:- 

Dimethyl sulphoxide 

N.N-Dimethyl acetamide 

N t N-Dimethyl formamide 
25 2-Pyrrolidone 

1-Methyl-2-pyrrolidone 

5-Methyl-2-pyrro!idone 

1 t 5-Dimethyl-2*pyrrolidone 

1-Ethyl-2-pyrrolidone 
30 Phosphine oxides 

Sugar esters 

Tetrahydrofurfural alcohol 
Urea 

Diethyl-m-toluamide, and 

* ' -ace «*re ar**. pre.err.0 «#- - -*» 

l "**S) Anionic arrtooe aotore aoems. such an mat* or elkanotomlne aalto of fatty aoloa tor example 

sodium laurate and triethanolamine oleate; 
40 alky) benzene sulphonates, for example triethanolamine dodecyl benzene sulphonate; 

alkyl sulphates, for example sodium lauryl sulphate; 

alkyl ether sulphates, for example sodium lauryl ether sulphate [2 to 8 EO], 

sulphosuccinates. for example sodium dioctyl sulphonsuccinate; 

monoglyceride sulphates, for example sodium glyceryl monostearate monosulphate, 
45 isethionates, for example sodium isethionate; 

methyl taurides, for example Igepon T; 

acylsarcosinates, for example sodium myristyl sarcosinate; 

acyl peptides, for example Maypons and Lamepons; 

acyl lactylates, 

so polyalkoxylated ether glycollates, for example trideceth-7 carboxyhc acid, 

phosphates, for example sodium dilauryl phosphate. ...... 

" (ii) Cationic surface active agents, such as amine salts, for example saponin hydrochloride, 
quartenary ammonium salts, for example Quatemium 5, Quaternium 31 and Quaterr 

(DQ Amphoteric suface active agents, such as imidazol compounds, for example Miranol. 
55 N-alkyl amino acids, such as sodium cocaminopropionate and asparagine derivatives; 

^^Z^^^^ - fatty acid a,ano,mides. for example oleic ethanolam.de; 
esters of polyalcohols. for example Span; 
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polyglycerol esters, for example that esterified with Ci 2 -ia fatty acids and one or several OH groups; 

polyalkoxylated derivatives, for example polyoxy:polyoxyethylene stearate, and octylphenoxy polyethox- 

yethanol (TRITON X-100 available from Rohm & Haas, or e.g. CIRRASOL available from I.C.I.) 

ethers, for example polyoxyethylene lauryl ether; 
5 ester ethers, for example Tween; 

amine oxides, for example coconut and dodecyl dimethyl amine oxides. 

Mixtures of two or more of the above surface active agents can be employed in the composition 

according to the invention. 

(c) cationic polymers chosen from: 
io Guar Hydroxypropyltrimonium chloride 

Quaternium-19 

Quaternium-23 

Quaternium-40 

Quaternium-57 
15 Poly(dipropyldiallylammonium chloride) 

Poly(methyl-j8-propaniodially!ammonium chloride) 

Poly(diallylpiperidinium chloride) 

Polyvinyl pyridinium chloride) 

Quaternised poly (vinyl alcohol) 
20 Quaternised poly (dimethylaminoethylmethacrylate); and 

mixtures thereof 

The amount of activity enhancer, when employed in accordance with the invention, will normally be 
from 0.1 to 50%, preferably from 0.5 to 25% and most preferably from 0.5 to 10% by weight of the 
composition. 

25 



Other hair growth promoter adjuncts 

There is evidence of an inflammatory component in the development of male pattern baldness and for 
30 this reason it is advantageous to include in the compositions according to the invention agents which will 
suppress the inflammatory process. Such agents, which include steroidal and non-steroidal anti-inflam- 
matory compounds (e. g. hydrocortisone and ibuprofen respectively), further enhance the hair growth 
promoting benefits of the hexosaccharic acid and their derivatives as herein defined, and compositions 
containing them, in accordance with the invention. 
35 The composition according to the invention can also contain adjuncts other than those already 
mentioned, depending on the form of the intended product. It is. for example, possible to include 
antiseptics, antioxidants, emulsifiers. sequestrants, such as ethylene diamine, tetracetic acid and colouring 
agents, which can improve the stability and consumer appeal of the composition. 

The composition according to the invention can also be employed as a vehicle for a wide variety of 
40 cosmetically or pharmaceutibally active ingredients, particularly ingredients which have some beneficial 
effect other than the promotion of hair growth when applied to the skin. 



Process 

45 

The invention also provides a process for the preparation of a composition suitable for promoting hair 
growth which comprises mixing a hexosaccharic acid, or a salt or ester thereof, as a hair growth promoter, 
with a chemical preservative, or preserving it by other means, as herein before defined, to provide a 
composition according to the invention, in which the promoter forms from 0.0001 to 99% by weight of the 
so composition. 



Product Form and Container 

The compositions of the invention can be formulated as liquids, for example as a lotion, shampoo, milk, 
cream or mousse for use in conjunction with an applicator such as a roll-ball applicator, or a spray device 
such as an aerosol can containing propellant, or a container fitted with a pump to dispense the liquid 
product. 
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■^XESSSSSC EES- • — — — *• • M h "* 

^ „, ^ ^ ggl, P^g: for inducing. Maintaining or toglB H* g^m 

It tor topical application to mammal.* sWn or harr for rtun . m a app i M „„ to tho scolp ot 
Tho oompoaitfon. accord n, » «J^ h "iJ^TS*,, in «*r to promoto tha ragro* 

rs^r^rrr^r^ » - «, a*- ^ * »,p » 

months will in most cases result in an improvement in hair growth. 
gy^LUATION OF EFFICACY OF 
The Rat Hair Growth Test 

A amall patch of normal *n (4cm x 4cm) orr M upper J"*^^^?^ rt onca on 

maintain or increase hair growth is unimeiyio u« u , tion must be carefully selected after 

lia „Mn me range ol trom 0.01 to 20% »'» f*^^' coined and MigMd at »oh Urn, point 
Hair .as clipped from , » «. o From , heS e data. It »as poMUe 

hair loss and/or reverse baldness in human sub " ec J comoound b y the Rat Hair Growth Test, an 

inc r2«^ u -* - 10% by 

STmlnimum value w.ll be attained well before the end of this 3 months period. 
Validation of rat model for hair growth using Minoxidil 

g "ycot caused a significant increase of 25% in hair growth as shown below. 
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Table 1 



Treatment 


Mean Cumulative Hair weight 
(mg) t sd, after 52 days 


Significance 
Level <vs vehicle) 


2% minoxidil 
Vehicle (control) 


786.2 t 94.8 

628.3 ± 90.0 


p = 0.002" 



' statistically significant 



Measurement of hair growth following topical application of the disodium salt of glucaric acid 

Topical treatment with a composition according to the invention was found to stimulate hair growth. In 
this example, the effect of topical application of the disodium salt of glucaric acid is shown. The test 
solution in this experiment contained 10, 15 or 20% (w/v) of the glucaric acid disodium salt in the form of a 
solution in a vehicle composed of 20% (v/v) ethanol, 0.1% (w/v) TRITON x-100 and 1% (w/v) citric acid 
adjusted to pH7 with sodium hydroxide. The control solution contained no glucaric acid disodium salt, Test 
or control solutions (0.3 ml) were applied topcally twice daily and once on Saturdays and Sundays to the 
clipped area. The hair growth results are shown in Table 2. 

Table 2 



Treatment 


Mean Cumulative Hair weight 
(mg) ± sd, after 57 days 


Significance 
Level (vs vehicle) 


10% Glucaric acid 


589 ± 90.64 


NS 




Vehicle (Control) 


563.10 ±81.52 


(P = 


0.5) 


15% Glucaric acid 


646 ± 101.79 


S 




Vehicle (Control) 


517.50 ±66.36 


(P = 


0.004) 


20% Glucaric acid 


998.27 t 142.83 


s 




Vehicle (Control) 


763.75 ± 138.24 


(P * 


0.002) 


S statistically significant 
NS not statistically significant 



In addition to demonstrating a statistically significant stimulation of hair growth (up to 30% increase) as 
shown in Table 2, the glucaric acid disodium salt has consistently been found to advance anagen, thus 
reducing the amount of time spent in the resting stage of hair cycle. 



Examples 



The invention is illustrated by the following examples, each of which includes a hair growth promoter. 
Each formulation Is preserved, either by irradiation or by the addition of a chemical preservative. 

Furthermore, each of the formulations which features in these examples of compositions according to 
the invention, is capable of increasing hair growth in the rat, when applied thereto, by at least 10% more 
than that obtainable using a control composition from which the hair growth promoter has been omitted. It 
will be appreciated, however, that for human use, those of the following formulations which are "rinse off" 
products such as hair shampoo, will generally require repeated application to the hair or scalp before 
significant hair growth is observed. 



Example 1 
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™, Sample a M» acoo*, » M i— wh« „ su,«. ... »P>* «*- » 

scalp in order to promote hair growth. 
5 The lotion has the following formulation: 



70 





% w/v 


Glucaric acid, methyl ester 

ethanol 

perfume 

water 


5 

45 
q.s. 
to 100 



75 
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Example 2 



This Examp.e illustrates a hair tonic which is suitabie for application to hair or scaip. 



The hair tonic has the following formulation: 





%w/v 


disodium glucarate 
ethanol 
perfume 
water 


15 
20 
q.s. 
to 100 



Example 3 

This Example also illustrates a lotion which is suitable for topical application to the scalp. 
The lotion has the following formulation: 





% w/v 


glucaric acid 

propan-2-ol 

ethanol 

triethanolamine 
perfume 


15 
10 
20 
q.s.* 
to 100 



55 



This Example also illustrates a 
The hair tonic has the following formulation: 



Example 4 

hair tonic which is suitable for application to hair or scalp. 
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% w/v 




20 


ethanol 


40 


triethanolamine 


q.s.' 


perfume 


q.s. 


water 


to 100 



•sufficient to adjust to pH to a value of from 4 to 8. 



Examples 5 to 8 

The following formulations represent lotions which can be used topically in the treatment of bald or 
balding male or female heads. 





% w/v 


5 


6 


7 


8 


Hydroxyethyl cellulose 


0.4 




0.4 




Absolute ethanol 


25 


25 


25 


25 


Propane-1 ,2-diol 






38.4 


38.4 


Butane- 1,3-diol 


38.4 


38.8 






Paramethyl benzoate 


0.2 


0.2 


0.2 


0.2 


Sodium talosaccharate 


5 








Sodium glucarate 




1 






di-(diethanolamine) glucarate 






0.8 




di-(triethanolamine) glucarate 








0.6 


Perfume 


1 


1 


1 


1 


Water 


to 100 


100 


100 


100 



Examples 9 to 12 

The following formulations represent creams which can be used in the treatment of baldness. 
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10 



15 



20 





% w/v 




Q 


10 


11 


12 


Cetyt alcohol polyoxyethylene pu) 


4 
4 


4 

4 


4 
4 


4 
4 


Cetyl alcohol 


4 


2 


* 




Mineral oil 


- 


2 


4 




Paraffin wax , 






- 


4 


. . i j^. and stearic acios 
Partial glycende of paimmc anu s>i«ano 


- 

2 


■ 






Glucaric acid 






- 


1 


Monomethyl gluconate 










Diethyl glucarate 






2 




Mnnooctvl alucarate 


0.75 


0.75 


0.75 


0.75 


Triethanolamine 


3 


3 


3 


3 


Butane- 1 ,3-diol 


0.3 


0.3 


0.3 


0.3 


Xanthan gum 


0.4 


0.4 


0.4 


0.4 


Preservative 


q.s. 


q.s. 


q.s. 


q.s. 


Perfume 
Water 


to 100 


100 


100 


100 



The fo..owing examp.es 13 to 17 i.lustrate shampoos for use in washing the hair and scaip, 
promoting hair growth on the scalp. 



and for 



25 




30 



35 



Sodium lauryl ether sulphate (2 EO) [21% AD] 
Lauryl dimethylamino acetic acid betame: [30% AD] 
Coconut fatty acid diethanolamine 
Oleyl triethoxy phosphate (BRIPHOS 03D) 

Polyglycol-polyamine condensation resin (POLYQUART H) [50 h acuvej 
Preservative, colouring matter, salt 
Mannosaccharic acid, lactyl ester 
Perfume 
Water 



41.4 
4 
1.5 
1 

1.5 
0.58 
5 

q.s. 
to 100 



Example 14 






% w/v 


Sodium lauryl ether sulphate (2 EO) [100% AD] 
POLYMER JR400 
BRIPHOS 03D 
Galactosaccharic acid, ester 
Perfume 
| Water 


12 
2.5 
2.5 
4 
q.s. 
to 100 | 



55 
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Example 15 




% w/v 


Monoetnanoiamine lauryi suipnaie . iiuvvo muj 


20 


JAGUAR C13S 


3 


BRIPHOS 03D 


1.7 


Coconut diethanolamide 


5 


D-Glucaro-1 ,4-lactone 


1 


Sodium allosaccharate 


3 


Perfume 


q.s. 


Water 


to 100 


pH adjusted to 6.5 



Example 16 




% w/v 


Sodium lauryi ether sulphate (3 EO) : [100% AD] 


12 


JAGUAR C13S 


0.3 


BRIPHOS 03D 


1 


N-Acetylglucosamine 


2 


Mono (triethanolamine) altrosaccharate 


4 


Perfume 


q.s. 


Water 


to 100 


pH adjusted to 6.5 



Example 17 




% w/v 


Sodium lauryi ether sulphate ( 2 EO) [100% AD] 
POLYMER JR400 
BRIPHOS 03D 
Opacifier 

Monopotassium gulosaccharate 

Perfume 

Water 


12 
3 
1 
9 
5 

q.s, 
to 100 


pH adjusted to 6.5 



Example 18 



The following example Illustrates a lotion according to the invention which can be applied topically to 
the scalp to prevent hair loss and stimulate hair regrowth. 
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% w/v 


Sodium idosaccharate 

Minoxidil 

ethanol 

citric acid 

water 


7 
2 
16 
1.05 
to 100 


pH adjusted to 4.2 with sodium 
hydroxide 



Example 19 



Glucarlc acid solution" 

^"w/w aqueous solution of TRITON-X100 
Citric acid 

Water 



The mixture was then titrated with 10N sodium 
hydroxide to a pH vlaue of 4.2 to provide the 
concentrate. 

The concentrate was finally diluted to 100 ml wrth 
water to provide the lotion 




•The olucaric acid solution was a boiled equilibrium mixture containing 37% 

sSids a PH value of 1 .5. ^^^tS^S^ 

respect to the solids was 30 parts by weight glucaro-1 .4-lactone. 30 parts 
by weight glucaro.3.6.i a ctone and 40 parts by weight of glucarlc aad. 

Topica, applies to the rat mode, of *~ *J£Pl IX'^Z 

more than 3 months, will increase ha,r gr ^^DroductTm which the hexosaccharic acid, esters or 



) 



, a preserved common ^^^^^Z^^^^ 
maintaining or increasing ^^^^^Z^mTL?i or salt or ester thereof present in the 
and/or a salt or ester thereof; the total * C hen the composition is applied topically 



5 has the structure (1): 
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ra 



(1) 



COO 



1 



where X 1 is chosen from H, alkali metal, ammonium and substituted ammonium counterions; 

X 2 is chosen from an alkyl or hydroxyalkyl group having from 1 to 18 carbon atoms; 

Y\ Y 2 , Y 3 and Y 4 are each chosen from H, an alkyl group having from 1 to 12 carbon atoms, and an acyl 

group having from 1 to 18 carbon atoms; 

I is an integer of from 1 to 3; 

m and n are each 0 or the integer 1 or 2; and 

m+n is 1 or 2. 

3. A composition according to claim 1 or 2, in which the hexosaccharic acid is chosen from 
Allosaccharic acid 

AJtrosaccharic acid 
Glucosaccharic acid 
Mannosaccharic acid 
Gulosaccharic acid 
Idosaccharic acid 
Galactosaccharic acid, and 
Talosaccharic acid. 

4. A composition according to claim 1, 2 or 3 in which the salt of the hexosaccharic acid is a 
monovalent alkali metal salt, the counterion being chosen from sodium and potassium. 

5. A composition according to claim 4, in which the salt of the hexosaccharic acid is the disodium salt 
of glucosaccharic acid. 

6. A composition according to claim 1, 2 or 3. in which the salt of the hexosaccharic acid is a 
substituted ammonium salt, the counterion being chosen from diethanolammonium and triethanolam- 



7. A composition according to claim 1, 2 or 3, in which the ester of the hexosaccharic acid is chosen 
from alkyl and hydroxyalkyl esters in which the ester group has from 1 to 18 carbon atoms. 

8. A composition according to any of claims 2 to 7, in which one or more of the Y\ Y 2 , Y 3 and Y 4 
groups in structure (1) are chosen from alkyl groups having from 1 to 12 carbon atoms. 

9. A composition according to any of claims 2 to 7, in which one or more of the Y\ Y 2 , Y 3 and Y 4 
groups in structure (1) are chosen from acyl groups having from 1 to 18 carbon atoms. 

10. A composition according to any preceding claim, in which the sufficient amount of the hair growth 
promotor present in the composition is from 0.0001 to 99% by weight. 

11. A composition according to any preceding claim, in which the sufficient amount of the hair growth 
promoter present in the composition is from 1 to 50% by weight. 

12. A composition according to any preceding claim, in which the amount of the hair growth promoter 
present in the composition is sufficient to increase hair growth in the rat by at least 20%. 

13. A composition according to any preceding claim, in which further comprises* from 1 to 99.99% by 
weight of a cosmetically acceptable vehicle. 

14. A composition according to any preceding claim, which further comprises from 0.01 to 10%. by 

weight of a perfume. 

15. A composition according to any preceding claim, which further comprises an activity enhancer. 

16. A composition according to claim 15, in which the activity enhancer is a hair growth stimulant. 

17. A composition according to claim 16, in which the hair growth stimulant is minoxidil. 

18. A method for converting veilus hair to growth as terminal hair which comprises the step of applying 
to the scalp in the region of veilus hair an effective amount of the composition according to any preceding 
claim. 



monium. 
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J HI M ,v "'5' 

increasing hair growth following topical application to the skin. 
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Description 

espily terminal hair growth on the human scaip. 

BACKGROUND 

The H air Growth Cycle 

hair does not qrow continuously, but undergoes a cycle 
» should be expiained that in ^J™Z^J^£ growth cycle can be divided into three 
of activity involving alternate penods of growth and 

main stages, namely: ^ m hajr follicle penetrates deep into the derm.s witn 

messes ^iszxtt»'2~ - -* - — - 
SS55S « s:?"- • - — - 
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PRIOR ART 

Alleged Baldness Cures 
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though there have been many Calms in the — ^^^Z^ 
hair growth by the topical application of tar ton.cs j£*j!J^^ side effects, whether admin- 
icle has been shown to be sufficiently free from as an ethical pharmaceutical, 
Zd topically, orally or systemically t ^T^ns which has met with partial 
proprietary medicine, or as a ^^J^^A s by transplantation of hair to the bald areas^ 
success for growing hair on the bald or ^J^"™^, J urt hermore, it is immediately apparent to 
This is usuaily a painful operation and .s not a^ays JJjJjJ and „ may take many months or even 
S^aTKS^ 1~ P an appearand which resembles that of the 

work of Bazzano as described in PCT ^ — ta JJJ^^ on mamma .ian skin, for prolongmg 

a ^^^^ <— in question comprises a pyr,m 

^ralso been reported in US patent no. £™£™^J^SS^ 

well as increasing the rate of 9 ro ^iT n a^rowth or regrowth reported independently by Bazzano and 
In spite of the apparent st.mulat.on of ha.r ^growm or egr £ js ral concer n that 

Chidsey' following topical of minoxidil. Thus it is generally 

systemic side-effects can result particularly ™™ngtoP£ PP minoxidil are very senous 

recognised in the medical Mure ^l^^l^ fatigue, nausea and cardiotoxicity. There ,s 



2 



EP 0 375 388 B1 



and hair growth, they suggest that prevention of proteoglycan and glycosaminoglycan breakdown may lead 

to earlier onset and/or prolongation of anagen. This would effectively retard hair loss and reverse baldness. 

Unilever also suggest that such breakdown may be prevented in a number of ways, viz by inhibiting 

proteoglycanase activity, by blocking cellular uptake of intact glycosaminoglycan chains, and/or by inhibiting 
s glycosaminoglycanase activity. With particular reference to glycosaminoglycanase activity, Unilever have 

shown that glucaro-1 ,4-lactone. and related aldonolactones, inhibitors of exoglycosidases, can be topically 

applied to human skin to induce, maintain or increase hair growth. 

We have now identified a new inhibitor of exoglycosidases, which is also believed to prevent the 

breakdown of glycosaminoglycan chains, and we have accordingly found that this new inhibitor will 
10 stimulate hair growth. 



DEFINITION OF THE INVENTION 



Accordingly, the invention provides a preserved composition suitable for topical application to mamma- 
75 lian skin or hair for inducing, maintaining or increasing hair growth which comprises, as the hair growth 
promoter, a hexosaccharic acid and/or a salt or ester thereof; the total amount of hexosaccharic acid or salt 
or ester thereof present in the composition being sufficient to increase hair growth in the rat, when the 
composition is applied topically thereto over a period of no more than 3 months, by at least 10% more than 
that obtainable using a control composition from which the promoter has been omitted, in accordance with 
20 the Rat Hair Growth Test. 

By "preserved composition", we mean that the composition is free from viable microbial contaminants 
capable of resulting in microbial spoilage of the composition and/or biodegradation of the hair growth 
promoter. 

25 DISCLOSURE OF THE INVENTION 



The Hair Growth Promoter 

The composition according to the invention comprises, as a hair growth promoter, an hexosaccharic 
30 acid or an acylated hexosaccharic acid, or a salt or ester thereof, having the structure (1). 



35 



40 



P 



coo 
I 1 

< CHOY 

I 1 2 
CHOY^ 

1 3 
CHOY 

1 4 
CHOY* 



00 



(1) 



45 



50 



55 



where 

X 1 is chosen from H, alkalimetal, ammonium and substituted ammonium counter ions; 

X 2 is chosen from an alky I or hydroxyalkyl group having from 1 to 18 carbon atoms; 

Y\ Y 2 , Y 3 and Y 4 are each chosen from H, an alkyl group having from 1 to 12 carbon atoms, and an 

acyl group having from 1 to 18 carbon atoms; 
I is an integer of from 1 to 3; 

m and n are each 0 or the integer 1 or 2; and 

m + n is 1 or 2. 

Examples of hexosaccharic acids, in which X 1 , Y\ Y 2 , Y 3 and Y 4 in the above structure are -H, n is 2, 
and m is 0, include: 
Allosaccharic acid 
Altrosaccharic acid 
Glucosaccharic acid 
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Mannosaccharic acid 
Gulosaccharic acid 
Idosaccharic acid 
Galactosaccharic acid, and 



70 



Examples wnere i , , d propiony |. 

c acid (a,so r wn as saccharic acid or 

giuctic add anS hereinafter referred to as g.ucaric acid) having the structure (2): 

' 5 COOH 
H-C-OH 
HO-C-H 

2 o H-C-OH (2) 

H-C-OH 
COOH 
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A particularly stab.e salt of giucaric acid ^^^^X^ promoter, present in 
The total amount of hexosacchanc ac,d or ^J*^^.^ £ m rat the model selected 
the composition according to the »**n ,s ■^•^.S^ of no more than 3 months. 

r r which ,he promoler has been 

omitted, in accordance with the Rat Hair Growth T * *£*"2J^ |0 jncreas9 hair growtn in the rat 

by S^JS^^^ - 40% and idea,,y by at ,east 

5 °\e sufficient amount of the promoter is from 0.0001 to 99%. preferably from 0.1 to 20% by weight of 
the composition. 



Prftgprvation of the Composition 
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45 



50 



shelf life following manufacture and prior to sale and use. Ideally tne comp 
following: 
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(i) Sterilisation 

The composition according to the invention can be preserved by sterilisation to remove or kill 
substantially all viable microbial contaminants. This can be achieved for example by irradiation using a 
5 lethal dose of gamma rays, by heat sterilisation or by ultrafiltration using techniques that are well 
established in the pharmaceutical industry. 

(ii) Extremes of pH value 

10 The composition according to the invention can alternatively be preserved by adjusting its pH to values 
that are either too low (eg. pH <2) or too high (eg. pH >12) to permit significant proliferation of microbial 
contaminants. The pH of the composition can accordingly be adjusted to desired high or low values by 
addition of an alkali or acid as a pH adjustant. 

75 (iii) Chemical Preservative 

The composition according to the invention, can also be preserved by including in it a chemical 
preservative which functions to prevent the growth of or kill bacteria, fungi or other microorganisms. 

Examples of chemical preservatives include ethanol, benzoic acid, sodium benzoate, sorbic acid, 
20 potassium sorbate, sodium propionate and the methyl, ethyl, propyl and butyl esters of p-hydroxybenzoic 
acid. The amount of chemical preservative that can be incorporated in the composition according to the 
invention will generally be from 0.05 to 25%, the amount chosen being sufficient to arrest microbial 
proliferation. 

25 (iv) Water activity depressants 

The compositions according to the invention can also be preserved by the inclusion of a water activity 
depressant such as glycerol, propylene glycol, sorbitol, sugars and salts, for examples alkali metal halides, 
sulphates and carboxylates. When employing a water activity depressant, sufficient should be incorporated 
30 in the composition according to the invention to reduce the water activity (a w ) from 1 to <0.9, preferably to 
<0.85 and most preferably < 0.8, the lowest of these values being that at which yeasts, moulds and fungi 
will not proliferate. 

OTHER INGREDIENTS 

35 

Vehicle 

The composition according to the invention also optionally comprises a solid, semi-solid or liquid 
cosmetically and/or physiologically acceptable vehicle, to enable the promoter to be conveyed to the skin at 

40 an appropriate dilution. The nature of the vehicle will depend upon the method chosen for topical 
administration of the composition. The vehicle can itself be inert or it can possess physiological or 
pharmaceutical benefits of its own. 

The selection of a vehicle for this purpose presents a wide range of possibilities depending on the 
required product form of the composition. Suitable vehicles can be classified as described hereinafter. 

45 It should be explained that vehicles are substances which can act as diluents, dispersants, or solvents 
for the inhibitor which therefore ensure that it can be applied to and distributed evenly over the hair and/or 
scalp at an appropriate concentration. The vehicle is preferably one which can aid penetration of the 
promoter into the skin to reach the immediate environment of the hair follicle. Compositions according to 
this invention can include water as a vehicle, and/or at least one cosmetically acceptable vehicle other than 

so water. 

Vehicles other than water that can be used in compositions according to the invention can include 
solids or liquids such as emollients, solvents, humectants, thickeners and powders, some of which can also 
be employed to preserve the composition. 

Examples of vehicles, which can be used singly or as mixtures of one or more vehicles, are as follows: 
55 Emollients, such as stearyl alcohol, glyceryl monoricinoleate, glyceryl monostearate, propane-1,2-diol, 
butane-1,3-diol, mink oil, cetyl alcohol, ispropyl isostearate, stearic acid, isobutyl palmitate, isocetyl stearate, 
oleyl alcohol, isopropyl laurate, hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate, 
dimethylpolysiloxane. di-n-butyl sebacate, isopropyl myristate, isopropyl palmitate, isopropyl stearate, butyl 

5 
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jest srsrrncnr.. —* — «~ 

nitrous oxide; rid i800foP anol. castor oil, ethylene glycol monoethyl 

et JlSe^^^ ~" dimethy ' SU,Ph0Xid6 ' ^ ' 

fo Tme^TSTg.ycerin. sorbitol, sodium 2 -pyrro.idone-5-car b oxy.ate, soluble collagen, dibuty. 

as cbalK, talc. «. » ^^^t^SK 

ar sLte - fumed si,icai " 

SSrSum carboxymetby. cellulose -J*^,^?^ sh0 uld preferably be sufficient to 
The amount of vehicle in the compM ^' U *^ount which is sufficient effectively to enhance 
carry at .east a portion of the promoter to ^T^^S^ tne composition, particularly where little 
hair growth. The amount of the vehicle can compnse the balance o ^ ^ can 

or no other ingredients are present m i the WJJ^J 1 ^ to 99% by weight of the composition, 
from 1 to 99.99%. preferably from 50 to 99.5% and ideally 



Perfume 
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will form from 0.01 to 10% by weight of the composit.cn. 
Activity Enhancer 

^ nthor Hair Growth Stimulants 

,. ^ «, <*« «s «• ""V .. — 0- — » 

growth include; 
Benzalkonium chloride 
Benzethonium chloride 
Phenol 
45 Estradiol 

Diphenhydramine hydrochloride 

Chlorpheniramine maleate 

Chlorophyllin derivatives 

Cholesterol 
50 Salicylic acid 

Methionine 

Cystine 

Red pepper tincture 
Benzyl nicotinate 
55 dl-Menthol 

Peppermint oil 
Calcium pantothenate 
Panthenol 
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Castor oil 
Hinokitiol 
Prednisolone 
Resorcinol 

5 ii. Further substances which themselves possess the ability to increase the rate of terminal hair growth 
include: 

a-1,4 esterified disaccharides described by Choay SA in EP-A-0 064 012, having the structure (3): 



70 



15 



i — on 



OH 





(3) 



OR 



OH 



20 where 

Z represents a functional nitrogen group, such as an azide or a group having the structure -NHB, in 
which B represents -H or a functional group such as acetyl or sulphate as a salt with an organic or 
mineral cation; 

M represents -H or SO3M1, where Mi is an organic or metallic cation, particularly an alkali metal; or 
25 an acetyl group; 

R represents a Ci to d alky I radical, especially methyl; or an aryl radical; 

A represents a functional group such as an acid or -COORi , where R1 represents -H or a C1 to C* 
alkyl radical, especially methyl; or a metal, especially an alkali metal; 

esterified oligosaccharides as described by Unilever in EP-A-0 211 610, including at least one esterified 
30 disaccharide unit consisting of a uronic acid residue having the structure (4a): 



35 



40 




COO* 



H OR." H 




(4a) 



and a hexosamine residue having the structure: (5) 



45 



50 



OR" H 



(4b) 



where 

55 R' is -H f C 3 to C10 alkyl or 
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40 



COOR" 
-CH(CH 2 ) n CH 3 



FT is -H. Ci to C* alkyl, -CO(CH 2 ) m CH 3 , -S0 3 M, 
R" is -H, CO(CH 2 ) m CH 3 , or -S0 3 M, 
M is -H, or a metallic or organic cation 
n is 0 or an integer of from 1 to 7, and 



428. . KaH h „ , iniipver in EP-0 277 428, such as aldonolactones 

ix Glycosaminoglycanase inhibitors, as described by Un.lever in 
and esterified aldonolactones having the structure (5): 



50 



A 1 



30 B — C 2 H 



i 

c 

I 

c 

I 

c 

I 

c 

I 



B C H 



B C 4 H 



B C 5 H 



A 6 



45 where 

A 1 and A 2 are -H, -CH 3 , 



OD' OD 
-C - 0 or -C « 0 



B is OD" or a lactone linkage to position 1 or 6, or -NHCOCH3 
and where 



T* -H 0, C (is MX) » C. «y1 o< MM eonngwto «*. w> » «» ■»*»»• « «• 
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molecule; 

preferred examples of which include: 

L-Galactono-1 ,4-lactone 

L-Arabino-1 ,5-lactone 
5 D-Fucono-1 ,5-lactone 

D-Glucaro-1 ,4-lactone 

D-GIucurono-6,3-lactone 

Galactaric acid lactone 

2-Acetamido-2-deoxygluconolactone 
to 2-Acetamido-2-deoxygalactono-lactone 

D-Glucaro-1 f 4:6,3-dilactone 

L-ldaro-1 ,4-lactone 

2,3,5-Tri-0-acetyl-D-glucaro-1 ,4-lactone 
2,5-Di-0-acetyl-D-glucaro-1,4:6,3-dilactone. 
75 x. Glycosaminoglycanase inhibitors, as described by Unilever in EP 0 277 428, such as monosac- 
charides and esterified monosaccharides having the structure (6): 

CHO 



H C A 



H C OG 



H C OG 



C OG 



CH 2 G' 



where 

A is -OG or -NHCOCH 3 
G is -H, -SOsM", C 2 (ie acetyl) to C* acyl 
40 G' is -H or -OG 

M* is -H or a metal cation 

wherein the functional groups can be in either configuration with respect to the backbone of the above 
molecule; 

preferred examples of which include: 
45 N-Acetylglucosamine 
N-Acetylgalactosamine 
D-Galactosamine 
D-Glucosamine-3-sulphate 
N-Acetylmannosamine. 

50 xi. Glycosaminoglycan chain cellular uptake inhibitors, as described by Unilever in EP 0 277 428, such 
as hexuronic acid and esters thereof which may be represented by the generic structure (7): 



25 



55 
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CHO 

I 

H C OG 



H C OG < 7 > 



H C OG 

I 

H C OG 



C0 2 D 



where 

G is -H, -SO3M-, C2 (ie acetyl) to C* acyl; 
D is -H or C2 to Cs alkyl 

JS, * - b. * -or Condon «, » >«■ - »» — 

inhibitors 0. glymkta. «*Hy. « b, Unite*, in EP 0 334 586, chos.n M> 

lactams having the structure (8): 

A 3 



Q C H 



Q C H (»> 



Q C H 

I 

Q C H 



A 4 



where 

A 3 and A 4 are -H, -CH 3f 



OT 
t 

-c=o, 



-CH 2 OT 

or 
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-NH 

t 

-0=0, 



5 

A 3 and A 4 being the same or different, and at least one of which being the group: 



w 



40 



45 



55 



-NH 

I 

-C=0 



in a lactam ring; 

and where Q is -OP, -NHT' or a lactam linkage to A 3 or A 4 ; 
75 the Q groups being the same or different, and at least one of which is involved in a lactam linkage; 
and where T is the same or different and is chosen from 
-H. -CpH 2p+ i or a metal ion, 
T is -H or -COCpH 2p+ i. and 
p is an integer of from 1 to 22; 
20 provided that: 

where any of the Q groups is 
-OT or -NHT, 

then that group or groups can be of either stereochemical configuration with respect to the plane of 
the ring, 

25 preferred examples of which include: 

D-glucaro-1 ,5-lactam L-Galactono-1 ,4-lactam, 

L-Arabino-1 ,5-lactam, D-Fucono-1 ,5-lactam, 

D-Glucaro-1 ,4-lactam, D-Glucurono-6,3-lactam, 

1,2,5-tri-0-acetyl-D-glucurono-6,3-lactam 
30 2-Acetamido-2-deoxygluconolactam, 

2-Acetamido-2-deoxygalactonolactam, 

D-Glucaro-1 ,4:6,3-dilactam, L-ldaro-1 ,4-lactam, 

2,3,5-Tri-0-acetyl-D-glucaro-1 ,4-lactam, 

2,5-Di-0-acetyl-D-Glucaro-1 ,4:6, 3-di lactam, 
35 D-glucaro-1 ,5-lactam ethyl ester; 

xiii.Chemical activators of protein kinase C enzymes, as described by Unilever in EP 0 334 585 chosen 
from diacylglycerols having the structure (9): 



H 2 -C-OH 



H -C-OX (9) 



H 2 -C-OX' 



• so where X and X' are the same or different and is represented by the grouping: 



O 

-C-[(CH 2 ) a , 



(CH = CH) b ] CH 3 

where x is o or an integer of from 1 to 28, and y is 0 or an integer of from 1 to 5; 
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the X and X groups being of either stereochemical configuration with respect to the carbon backbone of 

the glycerol molecule; 
preferred examples of which include: 
1 ,2-Dibutanoyl-rac-glycerol 
5 1 ,2-Dihexanoyl-sn-glycerol 

1 ,2-Dioctanoyl-rac-glycerol 

1 ,2-Dioctanoyl-sn-glycerol 

1 ,2-Didecanoyl-rac-glycerol 

1 -Oleoy l-2-acety l-rac-glycerol 
w 1 -Oleoy l-2-acetyl-sn-glycerol 

1-Stearoyl-2-arachidonoyl-sn-glycerol 

1 ,2-Distearoyl-rac-glycerol 

1 ,2-Dipentadecanoyl-sn-glycerol 

1,2-dipentadecanoyl-rac-glycerol 
7 5 1 ,2-Dipalmitoyl-rac-glycerol 

1 ,2-Dipalmitoyl-sn-glycerol 

1,2-Diseptadecanoyl-rac-glycerol 

1 ,2-Dioleoyl-sn-glycerol 

1,2-Dioleoyl-rac-glycerol 
20 1 ,2-Diarachidonoyl-sn-glycerol 

1 ,2-Dieicosanoyl-sn-glycerol 

1 2-Didoeicosanoyl-rac-glycerol, and 

;rs™^ as described by unnever in e ™ r 6278 - 6 ' chosen from 

ZJSESZZ or aiduronomonoiactone derivatives having the structure (10): 



25 



30 



35 



45 



50 



a 5 



B 1 — C 2 — H 



B 2 -C 3 -H < 10 > 



B 3 -C 4 — H 



40 b 4 C 5 H 



6 



A 



where A 5 is 



or 5 OR 4 f* 6 
-C=0, -00 or -C-OQ; 



A 6 is 



55 



OR OR 

-c=o, -c=o 
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or CH 2 OR 6 

B\ B 2 , B 3 and B 4 are each chosen from is OR 5 , NHR 6 , NHR 7 or a lactone linkage to position 1 or 
6,and/or an ether linkage to Q 1 ; 

said substituents B being the same or different, and being in either configuration, with respect to the 
5 backbone of the above structure, on positions C 2 to C 5 not involved in a lactone ring; 
and where 

R 4 is -H, C1 to C20 alkyl, a metal cation, NH* + or an alkanolamine cation; 

R 5 is the remainder of the molecule joined through another C atom at positions 2 to 5 to form a 
lactone; 

10 R 6 is -H, -CH 3 , benzyl or C2 to Ce acyl; R 7 is -H, -CH 3l benzyl or C 3 to Ce acyl; 

Q 1 is the remainder of the molecule joined through an ether linkage to either C 4 or C 5 , forming either 
a pyranose or furanose ring; 
provided that, when A 5 is 

15 

H 

C=0, 

20 then A 6 is 

OR 5 
C=0; 

25 

provided also that, when A 6 is CH 2 OH, then one or more of the B substituents is -CH 3 , C2 to C* acyl or 
NHR 7 ; 

provided also that, when A 5 is 

30 

OR 5 

1 

35 

and ail B 1 , B 2 , B 3 and B 4 substituents are -OH, then 
A 6 is 

40 OR 4 

-00 

or CH 2 OR 6 , and R 4 is C1 or C9 to C20 alkyl; 
45 preferred examples of which aldonomonolactone derivatives include: 

6-acetyl-galactono-1 ,4-lactone 

6-propionyl-galactono-1 ,4-lactone 

6-butyryl-galactono-1 ,4-lactone 

2-propionamido-2-deoxygluconolactone 
50 2-butyramido-2-deoxygluconolactone 

2-propionamido-2-deoxygalactonolactone 

2-butyramido-2-deoxygalactonolactone 

6-propionyl-2-acetamido-2-deoxygluconolactone 

diacetyl-6-propionyl-2-acetamido-2-deoxygluconolactone 
55 6-butyryl-2-acetamido-2-deoxygalactonolactone 

diacetyl-6-butyryl-2-acetamido-2-deoxygalactonolactone 

2,3,5,6-tetraacetyl-galactono-1 ,4-lactone 

2,3,5-triacetyl-6-propionylgalactono-1 ,4-lactone 
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70 



75 



20 



25 



30 



triacetyl-2-propionamido-2-deoxygalactonolactone 
triacetyl-2-butyramido-2-deoxygluconolactone 



6-methyl-glucaro-1 ,4-lactone 
2,3,5,6-tetramethyl-glucaro-l ,4-lactone 
6-methyl-2,3,5-triacetylglucaro-1 ,4-lactone 
6-methyl-3-methyl-glucaro-1 ,4-lactone, and 

monosaccharides having the structure (11): 



D 1 



H-C 2 -A 7 



I 



H— C 3 —- OY 



I 



H— C 4 — B 5 <"> 



H - C 5 _B 6 



CH 2 Z 2 



35 where 

S aVd^^areTach chosen from is -OY, or an ether linkage to D\ 
D 1 is 



40 



45 



50 



55 



-CHOY, 

i 1 



where X 2 is an ether linkage either to C « C forming. » pyranosa er tanoeo ring; 

with respect to backbone of the above structure; 
and where 

V is -H or -OY 

R 8 is -H, -S0 3 M 2 or C 3 or C* acyl, 

so u a mAtai ration NH4 + , or an alkanolamine cation; 
p, & JS Sit* « < « — - Y * *— — ' S0,M or C2 to C* acyl; 

2-propionamido-2-deoxyg1ucose 
1,3,4,6-tetraacetyl-2-propionamido-2-deoxyg!ucose 

2-butyramido-2-deoxygalactose 
1,3,4,6-tetraacetyl-2-butyramido-2-deoxygalactose 
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2-sulphamido-2-deoxygalactose 

2-sulphamido-2-deoxyglucose 

2-butyramido-2-deoxymannose 

1,3,4,6-tetraacetyl-2-butyramido-2-deoxymannose 

2-butyramido-2-deoxyglucose, and 

1,3,4,6-tetraacetyl-2-butyramido-2-deoxyglucose. 

xvi. Esters of pyroglutamic acid, as described by Lever Brothers Company in US patent No. 4 774 255, 
having the structure (12): 




(12) 



where 

R 1 is Ci to C 30 alkyl, or 

R 2 
I 

-CHCOOR" 

and where R 2 and R 3 are the same or different and are each represented by H or the grouping (13): 

t(CH 3 ) Ul (CH 2 OH) Vf (CH 2 ) W , (CH 3 CH 2 ) X , (CHOH) y , (CH = CH)J- (13) 

where 

u is zero or 1 

v is zero, or the integer 1 or 2, 

w is zero, or an integer of from 1 to 21 

x is zero, or an integer of from 1 to 4, 

y is zero, or the integer 1 or 2, 

z is zero, or an integer of from 1 to 4, and 

u+v + w + x + y + zisan integer of from 1 to 22; 
provided that when the subgrouping (CH = CH) is present, then the total number of carbon atoms in said 
grouping is from 10 to 22. 
Examples of suitable esters of pyroglutamic acid where R 1 in structure (12) is C1 to C30 alkyl are: 
pyroglutamic acid methyl ester 
pyroglutamic acid ethyl ester 
pyroglutamic acid n-propyl ester 
pyroglutamic acid n-butyl ester 
pyroglutamic acid n-hexyl ester 
pyroglutamic acid n-heptyl ester 
pyroglutamic acid n-octyl ester 
pyroglutamic acid n-nonyl ester 
pyroglutamic acid n-decyl ester 
pyroglutamic acid n-undecyl ester 
pyroglutamic acid n-dodecyl ester 
pyroglutamic acid n-tridecyl ester 
pyroglutamic acid n-tetradcyl ester 
pyroglutamic acid n-hexadecyl ester 
pyroglutamic acid n-octadecyl ester 
pyroglutamic acid n-eicosyl ester 
pyroglutamic acid iso-propyl ester 
pyroglutamic acid 2-methylhexyl ester 
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pyroglutamic acid 2-ethylhexyl ester 
pyroglutamic acid 3,7-dimethyloctyl ester 
pyroglutamic acid 2-hexyidecyl ester 
pyroglutamic acid 2-octyldodecyl ester 
pyroglutamic acid 2,4,4-trimetyM-pentane ester 



« — — » - — 1121 * °"° °" -* ( "~" 



70 



75 



R 2 

-CHCOOR 3 , 

groups: 
methyl 
20 ethyl 
propyl 
iso-propyl 
butyl 
iso-butyl 
25 n-valeryl 
iso-valeryl 
n-caproyl 
n-heptyl 
n-caprylyl 
30 n-capryl 
lauryl 
myristyl 
palmityl 
stearyl, and 
35 arachidyl. 

and the C10-22 alkenyl groups: 
linoleyl 
linolenyl 
7 -linolenyl 
40 arachidonyl, and 

STerexamp.es of the grouping (13) also include hydroxyalkyl groups having from 1 to 22 carbon 

atoms, such as: 
hydroxymethyl 
45 2-hydroxyethyl 

2- hydroxy-n-propyl 

3- hydroxy-n-propyl 

2- hydroxy-n-butyl 

3- hydroxy-n-butyl 
so 4-hydroxy-n-butyl 

5- hydroxy-n-valeryl 

6- hydroxy-n-caproyl 
2,3-dihydroxy-n-propyl 
2,3-dihydroxy-n-butyl 

55 STeSxampies of esters of pyrog.ulamic acid which are particular* suited for use as other 

hair growth stimulants are: 

2-[pyroglutamoyloxy]-propionicacid 
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methyl-2-[pyroglutamoyloxy]-acetate 

ethyl-2-[pyroglutamoyloxy]-n-propionate 

ethyl-2-[pyroglutamoyloxy]-n-butyrate 

ethyl-2-[pyroglutamoyloxy]-iso-butyrate 

ethyl-2-[pyroglutamoyloxy]-n-valerate 

ethyl-2-[pyroglutamoyloxy]-n-caproate 

ethyl-2«[pyroglutamoyloxy]-n-heptylate 

ethyl-2-[pyroglutamoyloxy]-n-caprylate 

ethyl-2-[pyroglutamoyloxy]-n-pelargonate 

ethyl-2-[pyroglutamoyloxy]-3-hydroxybutyrate 

iso-propyl-2-[pyroglutamoyloxy]-n-propionate 

iso-propyl-2-[pyroglutamoyloxy]-n-caprylate 

n-propyl-2-[pyroglutamoyloxy]-n-propionate 

n-propyl-2-[pyroglutamoyloxy]-n-caprylate 

stearyl-2-[pyroglutamoyloxy]-n-propionate 

12-hydroxystearyl-2-[pyroglutamoyloxy]-n-propionate 

stearyl-2-[pyroglutamoyloxy]-n-stearate 

palmityl-2-[pyroglutamoyloxy]-n-propionate 

linoleyl-2-[pyroglutamoyloxy]-n-propionate 

linoleyl-2-[pyroglutamoyloxy]-n-caprylate 

lauryl-2-[pyroglutamoyloxy]-n-caprylate 

stearyl-2-[pyroglutamoyloxy]-n-caprylate 

glyceryl mono(2-[pyroglutamoyloxy]-n-propionate) 

glyceryl mono(2-[pyroglutamoyloxy]-n-caprylate), and 

glyceryl di(2-[pyroglutamoyloxy]-n-propionate). 



(b) Penetration Enhancers 

As has been stated earlier, the presence of a penetration enhancer can potentiate the benefit of the hair 
growth promoter, by improving its delivery through the stratum corneum to its site of action in the 
immediate environment of the hair follicle close to the dermal papilla. 

The penetration enhancer can accordingly function in a variety of ways. It can for example, improve the 
distribution of the hair growth promoter on the skin surface or, it can increase its partition into the skin from 
the composition when applied topically, so aiding its passage to its site of action. Other mechanisms 
enhancing the benefit of the promoter may also be involved. 

Examples of penetration enhancers include: 
2-methyl propan-2-ol 
Propan-2-ol 

Ethyl-2-hydroxypropanoate 

Hexan-2,5-diol 

POE(2) ethyl ether 

Di(2-hydroxypropyl) ether 

Pentan-2,4-diol 

Acetone 

POE(2) methyl ether 
2-hydroxypropionic acid 
2-hydroxyoctanoic acid 
Propan-1-ol 
1 ,4 Dioxane 
Tetrahydrofuran 
Butan-1 ,4-diol 

Propylene glycol dipelargonate 
Polyoxypropylene 15 stearyl ether 
Octyl alcohol 

POE ester of oleyl alcohol 
Oleyl alcohol 
Lauryl alcohol 
Dioctyl adipate 
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Dicapryl adipate 
Diisopropyl adipate 
Diisopropyl sebacate 
Dibutyl sebacate 
5 Diethyl sebacate 
Dimethyl sebacate 
Dioctyl sebacate 
Dibutyl suberate 
Dioctyl azelate 
10 Debenzyl sebacate 
Dibutyl phthalate 
Dibutyl azelate 
Ethyl myristate 
Dimethyl azelate 
15 Butyl myristate 
Dibutyl succinate 
Didecyl phthalate 
Decyl oleate 
Ethyl caproate 
20 Ethyl salicylate 
Isopropyl palmitate 
Ethyl laurate 

2-ethyl-hexyl peiargonate 
Isopropyl isostearate 
25 Butyl laurate 
Benzyl benzoate 
Butyl benzoate 
Hexyl laurate 
Ethyl caprate 
30 Ethyl caprylate 
Butyl stearate 
Benzyl salicylate 
2-hydroxypropanoic acid 
2-hyroxyoctanoic acid, 
35 Further examples of penetration enhancers include:- 
Dimethyl sulphoxide 
N,N-Dimethyl acetamide 
N,N-Dimethyl formamide 
2-Pyrrolidone 
40 1 -Methy l-2-pyrrolidone 
5-Methyl-2-pyrrolidone 
1 ,5-Dimethyl-2-pyrrolidone 
1-Ethyl-2-pyrrolidone 
Phosphine oxides 
45 Sugar esters 

Tetrahydrofurfural alcohol 
Urea 

Diethyl-m-toluamide, and 

. ssrsssfysis- — ■ — — — ** ^ — " 

laurate and triethanolamine oleate; ,^u^ Qte . 
IZ benzene sulphonates, for example triethanolamine dodecyl benzene sulphonate, 
ss alkvl sulphates, for example sodium lauryl sulphate; 
' alkyl ether sulphates, for example sodium lauryl ether sulphate [2 to 8 EO]; 
sulphosuccinates. for example sodium dioctyl sulphonsuccinate; 
monoglyceride sulphates, for example sodium glyceryl monostearate monosulphate. 
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isethionates, for example sodium isethionate; 
methyl taurides, for example Igepon ™ T; 
acylsarcosinates, for example sodium myristyl sarcosinate; 
acyl peptides, for example May pons ™ and Lamepons ™ ; 
5 acyl lactylates, 

polyalkoxylated ether glycollates, for example trideceth-7 carboxylic acid; 
phosphates, for example sodium dilauryl phosphate. 

(ii) Cationic surface active agents, such as amine salts, for example sapamin hydrochloride; 
quartenary ammonium salts, for example Quaternium 5, Quaternium 31 and Quaternium 18; 
w (iii) Amphoteric suface active agents, such as imidazol compounds, for example Miranol ™ ; 
N-alkyl amino acids, such as sodium cocaminopropionate and asparagine derivatives; 
betaines, for example cocoamidopropylbetaine 

(iv) Nonionic surface active agents, such as fatty acid alkanolamides, for example oleic ethanolamide; 

esters of polyalcohols, for example Span; 
is polyglycerol esters, for example that esterified with C12-18 fatty acids and one or several OH groups; 

polyalkoxylated derivatives, for example polyoxy:polyoxyethylene stearate, and octylphenoxy polyethox- 

yethanol (TRITON ™ X-100 available from Rohm & Haas, or e.g. CIRRASOL ™ available from I.C.I.) 

ethers, for example polyoxyethylene lauryl ether; 

ester ethers, for example Tween ™ ; 
20 amine oxides, for example coconut and dodecyl dimethyl amine oxides. 

Mixtures of two or more of the above surface active agents can be employed in the composition 
according to the invention. 

(c) cationic polymers chosen from: 

Guar Hydroxypropyltrimonium chloride 
25 Quaternium-19 

Quaternium-23 

Quaternium-40 

Quaternium-57 

Poly(dipropyldiallylammonium chloride) 
30 Poly(methyl-£-propaniodiallylammonium chloride) 

Poly(dia!lylpiperidinium chloride) 

Polyvinyl pyridinium chloride) 

Quaternised poly (vinyl alcohol) 

Quaternised poly (dimethylaminoethylmethacrylate); and 
35 mixtures thereof 

The amount of activity enhancer, when employed in accordance with the invention, will normally be 
from 0.1 to 50%, preferably from 0.5 to 25% and most preferably from 0.5 to 10% by weight of the 
composition. 

40 Other hair growth promoter adjuncts 

There is evidence of an inflammatory component in the development of male pattern baldness and for 
this reason it is advantageous to include in the compositions according to the invention agents which will 
suppress the inflammatory process. Such agents, which include steroidal and non-steroidal anti-inflam- 
45 matory compounds (e. g. hydrocortisone and ibuprofen respectively), further enhance the hair growth 
promoting benefits of the hexosaccharic acid and their derivatives as herein defined, and compositions 
containing them, in accordance with the invention. 

The composition according to the invention can also contain adjuncts other than those already 
mentioned, depending on the form of the intended product. It is, for example, possible to include 
so antiseptics, antioxidants, emulsifiers, sequestrants, such as ethylene diamine, tetracetic acid and colouring 
agents, which can improve the stability and consumer appeal of the composition. 

The composition according to the invention can also be employed as a vehicle for a wide variety of 
cosmetically or pharmaceutical^ active ingredients, particularly ingredients which have some beneficial 
effect other than the promotion of hair growth when applied to the skin. 

55 
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Process 



10 



15 



20 



25 



T*e also pro** . to *. p^ri . ^^JK 

composition. 

Product Form and Container 

Us. the Hair (VprtH Pforoole. to' Mrino. MalntalnWi or Inereasiao Hair Ofoaffi 

The invention al«> provkto. to- the use of the remote,, as netein Mined. ant. ^""""J""* 

months will in most cases result in an improvement in ha.r growth. 

c\/ai i iatiON OF EFFICACY OF'HA IR GROWTH PROMOTERS USING THE RAT MODEL 

35 The Rat Hair Growth Test 

The effect of compounds on hair growth was assessed using male albino Wistar rats as an animal 
mod^ Th^Ss weTTosen from as few litters as possible and were each a PP rox,mately 42 days of age at 
the start of the test. Each rat was housed individually to prevent hcking. 

03 mlTX g^ a control) applied topically twice daily and once on 

sftulys and SunC to each clipped'are, The concentration of test compound in the compost was 

Ch TsTbr U nae^ W l the potency of each hair growth promoter in terms of its ability to induce 
,„ „»» the mg* £ to. .o J« - ^ M „„,„„„, „ ^ tim . point 

hair loss and/or reverse baldness in human subjects. 

weight minimum value will be attained well before the end of th,s 3 months period. 
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Validation of rat model for hair growth using Minoxidil 

The rat model was validated by showing that twice daily topical application of a known promoter of 
human hair growth, namely 2% (w/v) minoxidil in a vehicle of 70% ethanol, 20% water and 10% propylene 
5 glycol, caused a significant increase of 25% in hair growth as shown below: 

Table 1 



Treatment 


Mean Cumulative Hair weight (mg) ± sd, after 52 days 


Significance Level (vs vehicle) 


2% minoxidil 
Vehicle (control) 


786.2 ± 94.8 

628.3 t 90.0 


p = 0.002* 



* statistically significant 



75 

Measurement of hair growth following topical application of the disodium salt of glucaric acid 

Topical treatment with a composition according to the invention was found to stimulate hair growth. In 
20 this example, the effect of topical application of the disodium salt of glucaric acid is shown. The test 
solution in this experiment contained 10, 15 or 20% (w/v) of the glucaric acid disodium salt in the form of a 
solution in a vehicle composed of 20% (v/v) ethanol, 0.1% (w/v) TRITON x-100 and 1% (w/v) citric acid 
adjusted to pH7 with sodium hydroxide. The control solution contained no glucaric acid disodium salt. Test 
or control solutions (0.3 ml) were applied topcally twice daily and once on Saturdays and Sundays to the 
25 clipped area. The hair growth results are shown in Table 2. 

Table 2 



Treatment 


Mean Cumulative Hair weight (mg) ± sd, after 57 days 


Significance Level (vs vehicle) 


10% Glucaric acid 


589 ± 90.64 


NS 


Vehicle (Control) 


563.10±81.52 


(P = 0.5) 


15% Glucaric acid 


646 ± 101.79 


S 


Vehicle (Control) 


517.50 ± 66.36 


(P = 0.004) 


20% Glucaric acid 


998.27± 142.83 


s 


Vehicle (Control) 


763.75± 138.24 


(P = 0.002) 


S statistically significant 

NS not statistically significant 



40 

In addition to demonstrating a statistically significant stimulation of hair growth (up to 30% increase) as 
shown in Table 2, the glucaric acid disodium salt has consistently been found to advance anagen, thus 
reducing the amount of time spent in the resting stage of hair cycle. 

45 Examples 

The invention is illustrated by the following examples, each of which includes a hair growth promoter. 
Each formulation is preserved, either by irradiation or by the addition of a chemical preservative. 

Furthermore, each of the formulations which features in these examples of compositions according to 
so the invention, is capable of increasing hair growth in the rat, when applied thereto, by at least 10% more 
than that obtainable using a control composition from which the hair growth promoter has been omitted. It 
will be appreciated, however, that for human use, those of the following formulations which are "rinse off" 
products such as hair shampoo, will generally require repeated application to the hair or scalp before 
significant hair growth is observed. 

55 
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Example 1 

This Example illustrates a lotion according to the invention which is suitable for topical application to 
scalp in order to promote hair growth. 
The lotion has the following formulation: 





% w/v 


Glucaric acid, methyl ester 

ethanol 

perfume 

water 


5 

45 
q.s. 
to 100 



75 Example 2 

This Example illustrates a hair tonic which is suitable for application to hair or scalp. 
The hair tonic has the following formulation: 





% w/v 


disodium glucarate 
ethanol 
perfume 
water 


15 
20 
q.s. 
to 100 



Example 3 

This Example also illustrates a lotion which is suitable for topical application to the scalp. 
The lotion has the following formulation: 





% w/v 


glucaric acid 


15 


propan-2-ol 


10 


ethanol 


20 


triethanolamine 


q.s.* 


perfume 


to 100 



•sufficient to adjust the pH to a value of from 4 to 8. 



45 Example 4 

This Example also illustrates a hair tonic which is suitable for application to hair or scalp. 
The hair tonic has the following formulation: 



50 
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% w/v 


glucaric acid 


20 


ethanol 


40 


triethanolamine 


q.s.* 


perfume 


q.s. 


water 


to 100 



•sufficient to adjust to pH to a value of from 4 to 8. 

Examples 5 to 8 

The following formulations represent lotions which can be used topically in the treatment of bald or 
75 balding male or female heads. 





% w/v 




5 


6 


7 


8 


Hydroxyethyl cellulose 


0.4 




0.4 




Absolute ethanol 


25 


25 


25 


25 


Propane-1 ,2-diol 






38.4 


38.4 


Butane-1 ,3-diol 


38.4 


38.8 






Paramethyi benzoate 


0.2 


0.2 


0.2 


0.2 


Sodium talosaccharate 


5 








Sodium glucarate 




1 






di-(diethanolamine) glucarate 






0.8 




di-(triethanolamine) glucarate 








0.6 


Perfume 


1 


1 


1 


1 


Water 


to 100 


100 


100 


100 



Examples 9 to 12 

35 

The following formulations represent creams which can be used in the treatment of baldness. 





% w/v 


9 


10 


11 


12 


Cetyl alcohol polyoxyethylene (10) 


4 


4 


4 


4 


Cetyl alcohol 


4 


4 


4 


4 


Mineral oil 


4 


2 






Paraffin wax 




2 


4 




Partial glyceride of palmitic and stearic acids 








4 


Glucaric acid 


2 








Monomethyl gluconate 








1 


Diethyl glucarate 




1.5 






Monooctyi glucarate 






2 




Triethanolamine 


0.75 


0.75 


0.75 


0.75 


Butane-1 ,3-diol 


3 


3 


3 


3 


Xanthan gum 


0.3 


0.3 


0.3 


0.3 


Preservative 


0.4 


0.4 


0.4 


0.4 


Perfume 


q.S. 


q.S. 


q.s. 


q.s. 


Water 


to 100 


100 


100 


100 
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The following examples 13 to 17 illustrate shampoos for use in washing the hair and scalp, and for 
promoting hair growth on the scalp. 

Example 13 



Sodium lauryl ether sulphate (2 EO) [21% AD] 
Lauryl dimethylamlno acetic acid betaine: [30% AD] 
Coconut fatty acid diethanolamine 
Oleyl triethoxy phosphate (BRIPHOS 03D) 

Slycol-P^amine condensation resin (POLYQUART H) [50% active] 
Preservative, colouring matter, salt 
Mannosaccharic acid, lactyl ester 
Perfume 

Water - 



% w/v 



41.4 
4 

1.5 
1 

1.5 

0.58 

5 



q.s. 
to 100 



Example 14 





% w/v 


Sodium lauryl ether sulphate (2 EO) [100% AD] 

POLYMER JR400 ™ 

BRIPHOS ™ 03D 

Galactosaccharic acid, ester 

Perfume 

Water 


12 
2.5 
2.5 
4 
q.s. 
to 100 



Example 15 

35 





% w/v 


Monoethanolamine lauryl sulphate : [100% AD] 

JAGUAR ™ C13S 

BRIPHOS 03D 

Coconut diethanolamide 

D-Glucaro-1 ,4-lactone 

Sodium allosaccharate 

Perfume 

Water 


20 
3 

1.7 
5 
1 
3 
q.s. 
to 100 


pH adjusted to 6.5 



50 
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Example 16 





% w/v 


Sodium lauryl ether sulphate (3 EO) : [100% AD] 


12 


JAGUAR C13S 


0.3 


BRIPHOS 03D 


1 


N-Acetylglucosamine 


2 


Mono (triethanolamine) altrosaccharate 


4 


Perfume 


q.s. 


Water 


to 100 


pH adjusted to 6.5 



15 

Example 17 





% w/v 


Sodium lauryl ether sulphate ( 2 EO) [100% AD] 


12 


POLYMER JR400 


3 


BRIPHOS 03D 


1 


Opacifier 


9 


Monopotassium gulosaccharate 


5 


Perfume 


q.s. 


Water 


to 100 


pH adjusted to 6.5 



Example 18 

35 The following example illustrates a lotion according to the invention which can be applied topically to 
the scalp to prevent hair loss and stimulate hair regrowth. 





% w/v 


Sodium idosaccharate 


7 


Minoxidil 


2 


ethanol 


16 


citric acid 


1.05 


water 


to 100 


pH adjusted to 4.2 with sodium hydroxide 



Example 19 

50 

This example illustrates a lotion for topical application to the skin in order particularly to demonstrate 
significant hair growth. 

A concentrate was prepared by mixing together the following ingredients: 
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Glucaric acid solution* 

To%l)vt aqueous solution of TRITON-X100 
Citric acid 
Water 



30 ml 
20 ml 
1 ml 

1 9 
20 ml 



10 



15 



The glucaric acid solution was a boiled equil.br.um rmxture con a rang 
37% solids w/v, and had a pH value of 1 .5. The composition of this 
solution with respect to the solids was 30 parts by weight 
g»1 ,4-lactone. 30 parts by weight g.ucaro-3,6-lactone and 40 parts 
by weight of glucaric acid. 



20 



25 



30 



^ ^concentrate was finally diluted to 100 ml with -^vlde^, ^ 
Topica, application to the rat model of *^ a eit 10% more than that 

m ore than 3 months, will increase ha,r grow* by an amount wh en ^ ^ ^ Q( 

; a ^»^ — ™ as described herein - 



Claims 



A prpserv* epos** ^ ^ ..Tt^a LZ^^ 

■paLlninfi or increasing hair am* wh.nn <*™^^'Z P s 7„ «», ttae.1 pnnn.nl in 

Growth Test. 



A composition according to claim 1 
the structure (1): 



in which the hexosaccharic acid and/or a salt or ester thereof has 



35 



40 



45 



COO 

I 1 

CHOY 
CHOY^ 

CHOY J 

1 4 
CHOY* 



A 



00 



n m 



(i) 



50 



55 



where 
X 1 



X 2 

Y 1 , Y 2 , Y 3 and Y 4 
I 

m and n 
m + n 



is chosen from H. alkali metal, ammonium and substituted ammonium coun- 

TSSm from an alky, or hydroxyalkyl group having from 1 to 18 carbon 

TeTach chosen from H. an alky, group having from 1 to 12 carbon atoms. 

and an acyl group having from 1 to 18 carbon atoms; 

is an integer of from 1 to 3; 

are each 0 or the integer 1 or 2; and 

is 1 or 2. 



26 



EP 0 375 388 B1 



3. A composition according to claim 1 or 2, in which the hexosaccharic acid is chosen from 

Allosaccharic acid 
Altrosaccharic acid 
Glucosaccharic acid 
5 Mannosaccharic acid 

Guiosaccharic acid 
Idosaccharic acid 
Galactosaccharic acid, and 
Talosaccharic acid. 

10 

4. A composition according to claim 1 , 2 or 3 in which the salt of the hexosaccharic acid is a monovalent 
alkali metal salt, the counterion being chosen from sodium and potassium. 

5. A composition according to claim 4, in which the salt of the hexosaccharic acid is the disodium salt of 
75 glucosaccharic acid. 

6. A composition according to claim 1 , 2 or 3, in which the salt of the hexosaccharic acid is a substituted 
ammonium salt, the counterion being chosen from diethanolammonium and triethanolammonium. 

20 7. A composition according to claim 1 , 2 or 3, in which the ester of the hexosaccharic acid is chosen from 
alkyl and hydroxyalkyl esters in which the ester group has from 1 to 18 carbon atoms. 

8. A composition according to any of claims 2 to 7, in which one or more of the Y\ Y 2 , Y 3 and Y* groups 
in structure (1) are chosen from alkyl groups having from 1 to 12 carbon atoms. 

25 

9. A composition according to any of claims 2 to 7, in which one or more of the Y 1 , Y 2 , Y 3 and Y 4 groups 
in structure (1) are chosen from acyl groups having from 1 to 18 carbon atoms. 

10. A composition according to any preceding claim, in which the sufficient amount of the hair growth 
30 promotor present in the composition is from 0.0001 to 99% by weight. 

11. A composition according to any preceding claim, in which the sufficient amount of the hair growth 
promoter present in the composition is from 1 to 50% by weight. 

35 12. A composition according to any preceding claim, in which the amount of the hair growth, promoter 
present in the composition is sufficient to increase hair growth in the rat by at least 20%. 

13. A composition according to any preceding claim, which further comprises from 1 to 99.99% by weight 
of a cosmetically acceptable vehicle. 

40 

14. A composition according to any preceding claim, which further comprises from 0.01 to 10% by weight 
of a perfume. 

15. A composition according to any preceding claim, which further comprises an activity enhancer. 

45 

16. A composition according to claim 15, in which the activity enhancer is a hair growth stimulant. 

17. A composition according to claim 16, in which the hair growth stimulant is minoxidil. 

50 18. A cosmetic method for converting vellus hair to growth as terminal hair which comprises the step of 
applying to the scalp in the region of vellus hair an effective amount of the composition according to 
any preceding claim. 

19. A cosmetic method for increasing the rate of terminal hair growth, which comprises the step of applying 
55 to the scalp in the region of terminal hair an effective amount of the composition according to any of 
claims 1 to 17. 
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20. The use of the composition according to any of claims 1 to 17 for inducing, maintaining or increasing 
hair growth following topical application to the skin. 

PatentansprUche 

der Rattenhaarwachstumsuntersuchung zu erhohen. 
„ 2 . Zusammensetzung nach Anspruch 1, bei der die Hexosaccharinsaure und/oder ihr Salz Oder Ester die 
Struktur(1)aufweist: 
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X^H em AlkaLetall, Ammonium oder ein substituiertes Ammoniumgegenlon. 

mit 1 bis 18 Kohlenstoffatom(en), 
I eine ganze Zahl von 1 bis 3, 
m und n jeweils 0, 1 oder 2 und 
m + n 1 oder 2. 

. Anertriirh 1 n rtAr 2 bei der die Hexosaccharinsaure aus Allosaccharinsaure, 

ssKrsssiiss — » — * 

saure, Galactosaccharinsaure und Talosaccharinsaure ausgewahlt ist. 

Zusammensetzung nach Anspruch 1. 2 oder 3, bei der das Salz der He * osacch ^ 
einweTgen Alkalimetallsalz, wobei das Gegenion aus Natrium und Kalium ausgewahlt ,st, besteht. 

Zusammensetzung nach Anspruch 4. bei der das Salz der Hexosaccharinsaure aus dem Dinatriumsalz 
von GlucosaccharinsSure besteht. 

„ An«nr„rh 1 2 oder 3 bei der das Salz der Hexosaccharinsaure aus einem 

ssrxsiJKy - — - ™— — «— 

ausgewahlt ist, besteht. 

* ™ n^h An^nrurh 1 2 oder 3 bei der der Ester der Hexosaccharinsaure aus Alkyl- 
^7S^T^^'LZ^ 1 ^ 18 Kohlenstoffatom(e) aufweist. ausgewahlt ist. 

Zusammensetzung nach einem der AnsprOche 2 bis 7, bei der eine oder mehrere der Gruppen Y\ Y». 
Y3 und in der Struktur (1) aus Alkylgruppen mit 1 bis 12 Kohlenstoffatom(en) ausgewahlt .st. 
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9. Zusammensetzung nach einem der AnsprUche 2 bis 7, bei der eine Oder mehr der Gruppen Y 1 , Y 2 , Y 3 
und Y 4 in der Struktur (1) aus Acylgruppen mit 1 bis 18 Kohlenstoffatom(en) ausgewahlt ist. 

10. Zusammensetzung nach einem der vorhergehenden AnsprUche, bei der die in der Zusammensetzung 
5 vorliegende ausreichende Menge an dem Haarwachstumsbeschleuniger zwischen 0,0001 und 99 Gew.- 

% liegt. 

11. Zusammensetzung nach einem der vorhergehenden AnsprUche, bei der die in der Zusammensetzung 
vorliegende ausreichende Menge an dem Haarwachstumsbeschleuniger zwischen 1 und 50 Gew.-% 

w liegt. 

12. Zusammensetzung nach einem der vorhergehenden AnsprUche, bei der die in der Zusammensetzung 
vorhandene Menge an dem Haarwachstumsbeschleuniger ausreicht, um ein Haarwachstum bei der 
Ratte um mindestens 20% zu erhohen. 

75 

13. Zusammensetzung nach einem der vorhergehenden AnsprUche, die des weiteren 1 bis 99,99 Gew.-% 
eines kosmetisch akzeptablen TrMgers umfaBt. 

14. Zusammensetzung nach einem der vorhergehenden AnsprUche, die des weiteren 0,01 bis 10 Gew.-% 
20 eines Duftstoffs umfaBt. 

15. Zusammensetzung nach einem der vorhergehenden AnsprUche, die des weiteren ein eine AktivitSt 
erhShendes Mittel umfaBt. 

25 16. Zusammensetzung nach Anspruch 15, bei der das eine Aktivitat erhohende Mittel aus einem ein 
Haarwachstum stimulierenden Mittel besteht. 

17. Zusammensetzung nach Anspruch 16, bei der das ein Haarwachstum stimulierende Mittel Minoxidil ist. 

30 18. Ein kosmetisches Verfahren zur Umwandlung von Flaumhaar in ein Wachstum als Terminalhaar, 
umfassend den Schritt Applizieren einer wirksamen Menge der Zusammensetzung gemaB einem der 
vorhergehenden AnsprUche auf die Kopfhaut im Bereich von Flaumhaar. 

19. Kosmetisches Verfahren zur Erhohung der Rate an Terminalhaarwachstum, umfassend die Stufe 
35 Applizieren einer wirksamen Menge der Zusammensetzung gemMB einem der AnsprUche 1 bis 17 auf 

die Kopfhaut im Bereich von Terminalhaar. 

20. Verwendung der Zusammensetzung gemaB einem der AnsprUche 1 bis 17 zum Induzieren, Beibehalten 
Oder Erhohen eines Haarwachstums nach einer topischen Applikation auf die Haut. 

40 

Revendications 

1. Une composition conserve approprtee pour etre appliquSe de fagon topique sur la peau ou sur les 
cheveux ou les poils des mammiferes pour provoquer, conserver ou augmenter la pousse des cheveux 

45 ou des poils, comprenant en tant que promoteur de pousse des cheveux ou des poils, un acide 
hexosaccharique et/ou un sel ou un ester de celui-ci ; la quantity totale d'acide hexosaccharique ou de 
sel ou d'ester de celui-ci pr6sente dans la composition 6tant suffisante pour augmenter la pousse des 
poils chez le rat, lorsque la composition y est appliquSe de fagon topique sur une p^riode n'excSdant 
pas 3 mois, d'au moins 10% de plus que ce qu'on peut obtenir en utilisant une composition t£moin ne 

50 contenant pas de promoteur, en accord avec le Test de Pousse des Poils chez le Rat. 

2. Une composition selon la revendication 1, dans laquelle Pacide hexosaccharique et/ou un sel ou un 
ester de celui-ci a la structure (1) : 

55 
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° U * est de l-hydrogkne. un mtol alcalin, ou un ion antagoniste ammonium ou ammonium substituS; 

i e choisi'a partir d'un groupe alkyle ou hydroxyalkyle ayant da 1 k 18 atomes de carbone 

Yi Y* Y3 et Y 4 sont chacun choisis a partir de H, d'un groupe alkyle ayant de 1 a 12 atomes de 
carbone, et d'un groupe acyle ayant de 1 a 18 atomes de carbone; 

1 est un nombre entier allant de 1 a 3; 

m et n sont chacun 0 ou rentier 1 ou 2 ; et 

m + n est 1 ou 2. 

3. Une composition selon la revendication 1 ou 2, dans laquelie I'acide hexosaccharique est choisi parmi : 

I'acide allosaccharique 
I'acide altrosaccharique 
I'acide glucosaccharique 
I'acide mannosaccharique 
I'acide gulosaccharique 
I'acide idosaccharique 
I'acide galactosaccharique, et 
I'acide talosaccharique. 

4. Une composition selon la revendication 1, 2 ou 3, dans laquelie le sel de I'acide est 
un sel de metal alcalin monovalent, I'ion antagoniste etant choisi parm. le sod.um et le potassium. 

5. Une composition selon la revendication 4, dans laquelie le sel d'acide hexosaccharique est le sel de 
disodium d'acide glucosaccharique. 

6 Une composition selon la revendication 1, 2 ou 3, dans laquelie le sel de I'acide hexosaccharique est 
un seTXmrnlum substitue. .'ion antagoniste etant choisi . parmi le diethanolammomum et le 
tri&hanolammonium. 

7. Une composition selon la revendication 1, 2 ou 3. dans laquelie Tester de I'acide hexosacchjique est 
choisi parmi les esters alkyles et hydroxyalkyles dans lesquels le groupe ester a de 1 a 18 atomes de 
carbone. 

8. Une composition selon rune des revendications 2 k 7, dans laquelie un ou plusieurs des groupes Y\ 
Y 2 , Y3 et Y* dans la structure (1) sont choisis parmi les groupes alkyles ayant de 1 a 12 atomes ae 
carbone. 

9. Une composition selon .'une des revendications 2 a 7, dans laquelie un ou plusieurs dejr graupes Y- 
Y 2 , Y 3 et Y* dans la structure (1) sont choisis parmi les groupes acyles ayant de 1 a 18 atomes de 
carbone. 

10. Une composition selon I'une des revendications precedentes, dans laquelie la quantity , suffisante du 
promoteur de pousse des cheveux ou des polls presents dans la compos,t,on va de 0.0001 a 99% en 
masse. 
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11. Une composition selon Tune des revendications precedentes, dans laquelie ia quantity suffisante du 
promoteur de pousse des cheveux ou des poils pr£sente dans la composition va de 1 k 50% en 
masse. 

5 12. Une composition selon Tune des revendications pr6c£dente, dans laqueile ta quantity du promoteur de 
pousse des cheveux ou des poils pr^sente dans la composition est suffisante pour augmenter la 
pousse des poils chez le rat d'au moins 20%. 

13. Une composition selon Pune des revendications precedentes, comprenant en outre de 1 a 99,99% en 
10 masse d'un v^hicule acceptable d'un point de vue cosmetique. 

14. Une composition selon Tune des revendications precedentes, comprenant en outre de 0,01 a 10% en 
masse d'un parfum. 

75 15. Une composition selon Tune des revendications pr£c6dentes f comprenant en outre un agent d'accrois- 
sement de I'activite. 

16. Une composition selon la revendication 15, dans laqueile I'agent d'accroissement de I'activite est un 
stimulant de la pousse des cheveux. 

20 

17. Une composition selon la revendication 16, dans laqueile le stimulant de pousse des cheveux est du 
minoxidil. 

18. Un proc£d6 cosmetique pour transformer le duvet et le faire pousser sous forme de cheveux definitifs, 
25 comprenant retape consistant k appliquer sur le cuir chevelu dans la zone ou il y a le duvet, une 

quantity efficace de ia composition en accord avec Tune des revendications precedentes. 

19. Un procede cosmetique pour augmenter la vitesse de pousse des cheveux definitifs, comprenant 
retape consistant k appliquer sur le cuir chevelu au niveau de la zone des cheveux definitifs une 

30 quantite efficace de la composition selon Tune des revendications 1 k 17. 

20. ^utilisation de la composition selon Tune des revendications 1 k 17 pour provoquer, conserver ou 
augmenter la pousse des cheveux ou des poils suite k une application topique sur la peau. 
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